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Quantichem automatic analyzers 
for total water hardness and 
dissolved silica concentrations 
include the electronic colori- 
metric unit and the recorder. 
These analyzers are especially 
important in the operation of 
water treating facilities for high- 
pressure steam power plants. 
7 





Automatically analyze wate: 
for silica and total hardness 


--- with the field-proven 
Quantichem instrument 


All the steps of an analysis . . . from the flushing of sample cells 
and calibration of photoelectric measuring circuit to the 
metering of reagents and the recording of results . . . are performed 
by the new Milton Roy Quantichem instrument. This automatic 
analyzer is, in fact, a miniature lab for analyzing water for 

total hardness or silica content. Units are now in actual customer 
use after more than three years of research and field testing. 


The silica analyzer has a range of 0 to 0.05 ppm . . . standard 
ranges for the total hardness analyzers are 0-3 and 0-5 ppm. 
Concentrations of other constituents in water, such as iron and 
phosphates, can also be analyzed by this unit. For these and other 
applications of this analyzer, consult our instrument engineers. 
Bulletin 1156 contains detailed information on the Quantichem 
instrument . . . write for your copy. 


Suncoast Instrument Division, MILTON Roy COMPANY, 
1300 E. Mermaid Lane, Philadelphia 18, Pa. 


CHEMICAL INSTRUMENTATION SYSTEMS 





Engineering representatives in the 
United States, Conada, Mexico 
Europe, Asia, South America, Africo ond Australia 
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\X 1n Nn e r S News and Views about Feature Articles and Auth 


for every instrument 
designer and user 


Gas Chromatograph Development. Author S. B. 
Spracklen explains events leading up to his article 
on page 514 as follows: “Instrumentation had de- 
veloped to a point where our management realized 
that accurate measurement of specific process 
stream components had great economic benefits. 
For years our work has been development of in- 
struments for measuring specific physical proper- 
ties. This work carried us through development 
of infrared, ultraviolet, mass and other-type in- 
struments. The tremendous potential of gas 
chromatography caused us to begin development 
on this principle at a very early date. It’s un- 7" 
fortunate that we, and others in the process field, S. B. Spracklen 
didn’t recognize the value of gas chromatography 
15 or 20 years ago.” Stan Spracklen began his in- 
strument career with Cities Service Power Com- 

PI TH pany, Joplin, Mo., in 1942. His analysis develop- 
treated 
ments commenced as technical superintendent of 
Johnson treated buttonwood pith is Carbide and Carbon Chemical Company’s Special 
; ° : ‘ Instruments Dept. Spracklen joined Beckman In- 
ideal for cleaning and lubricating sail a aie Cer ae a oie anf 
, ; struments, Inc., in February, 1957, as supervisor of 
instrument pivots and _ shafts. research and application engineering. 
Supplied in sealed metal cans. 


Order direct. 





$3.50 per qt. can 





How to Improve Tube Reliability. In the past re 
year, there has been a rash of speeches and 


articles bewailing electron tube unreliability and R. F. Mahood 
predicting doom for electronic instruments in in- 
dustrial and military uses unless tube failures 





Thy — as were licked. Here's an article (page 502) which | 
MENT SOLDERING does little wailing, but attacks the problem head-on with proper mait- 
ay CONTENTS: ¢ o2 wt? tenance engineering techniques. Probably no ISAJ Maintenance Log of the 
YOONSON ENGINEERING . year carriers more timely and useful information. This is the third article 
~~ Mit. W. 4... we've published by duPont’s R. F. Mahood. Bob tells us: “I wrote this 
? ee” article about work we did at our Orange, Texas plant, when we saw that 
we were losing too much production time due to instrument tube failures 


I did a study to see what we could do to increase tube reliability, read many 


instrument SO L DE R articles, and talked to many people—particularly tube makers. From this 
a a a a | data, we evolved the instrument selection and service procedures described 
f in this article, which so far have proved satisfactory in our plant.” We are 

solder, specially compounded for pleased to note that Mahood recently was promoted with a move to duPont 


hair springs and many other com- headquarters at Wilmington. Congratulations Bob! 


ponents. It will not corrode after 
soldering. Order direct. 
$2.50 per 4 oz jar 


Computer for Compressor Curves. One chronic consumer of scarce and 

WwW costly engineering manpower in many industries, is routine computation of 
elton Y. operating data. On page 507 is a story of how the United Gas Pipe Lin 
Company saved much engineering time by use of an electronic computer. 

«J ohnson And, as is often the case when computers are investigated, a valuable side 
benefit was found. With the high speed and great capacity of the compulel, 
hs es a more basic and accurate equation could be used. In writing this story, 
precision miniature parts author M. M. Heller has discussed the problems they met in using com 
puters to work out natural gas compressor load curves, from data originat 
ing with an analysis of the gas. From this information, the horsepower @ 
compress the gas is obtained. But to get actual horsepower, they must 


Engineering Company, Inc. 


61 SUMMIT AVENUE 


ec 

SUMMIT 2, NEW JERSEY have the true horsepower loss for the particular compressor. Heller hop 
that compressor manufacturers, particularly, will note the information he 
presents. 
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ESC corporation, first in custom-built delay lines, 


announces the opening of its new... 


/ 





pulse transformers 

medium and low-power transformers 
filters of all types 

pulse-forming networks 


miniature plug-in encapsulated circuit assemblies 


exceptional employment opportunities 


for engineers experienced in pulse techniques 


q 


® 
ESC CORPORATION + 534 BERGEN BOULEVARD *+ PALISADES PARK, NEW JERSEY 


Circle 6A on Readers’ Service Card 7A 




















DAYSTROM INSTRUMENT 
Where Quality Products Are 
Developed and Manufactured 


Electronic, mechanical and electro-mechanical 
products, manufactured at Daystrom Instru- 
ment to critical customer specifications 
are shipped daily to the Armed Services and 
industry. 

Daystrom Instrument has proven its RELIA- 
BILITY in achieving high quality, high vol- 
ume production of assemblies and systems 
ranging in size from the sub-miniature to the 
massive. Our supporting engineers enable us 
to do the complete job from design through 
finished product. 


Our production includes fire control systems, 


communication systems, test equipment, attack” 


directors, underwater ordnance, power su} 

plies, electromic chassis, radar, gear assemblies, 
aircraft instrumentation and a host of other 
products. 

Let Daystrom Instrument assist you in meeting 
your product needs. One of our sales engineers 
is ready to discuss our qualifications with you 


Write us, and he will call at your convenience. 


OFF THE PRESS’ Ow 


DAYSTROM™M 


INSTRUMENT 


Archbaid, Pennsytvania 
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(Continued from Page 6A) 


The Human Side of Automation 
Every few months, your ISAJ editg, 
come across opinion from far Outside 
the technical limits of instruments 
tion, which seems to carry an UNUsyy) | 
message for workers in oyr field 
Such a speech is that on page 16A by 
J. R. O'Connell, delivered to the Ig | 
Executives’ Day luncheon at oy ab. 
nual Conference and Exhibit last Sep | 
tember in Cleveland. We think read. | 
ers of this thought-provoking talk Wil 
want to know mere about the man) 
hind it. On January 23, 1957, OG, 
nell was appointed Under Secretary 
Labor by President Eisenhower, ging | 
March 1954, he has been a congultay | 
o.. manpower and industrial relation, 
to the Secretary of Labor. In 19534 
O’Connell advised the Army op per. 
sonnel and was a member of Ciyilig 
Personnel Management. O’Connell , 
a member, too, of the American Socigy 
of Civil Engineers and the National % 
ciety of Professional Engineers, Wig 
this broad background, we believe 
O’Connell speaks with real authority 
on Technology and People. 


Ford Reactor Control. On page 
we are pleased to bring you an JS 
Journal exclusive story on the conty 
of the new Ford Nuclear Reactor. Ths 
reactor was built with a grant frm 
the Ford Motor Company. It is pat 
of extensive new facilities at the Ui 
versity of Michigan Memorial Phoen 
Project for research in peaceful us 
of atomic energy. So noteworthy § 
this newest of college reactors, tht 
groups in Pakistan, Japan, Norway, 
Switzerland, Brazil, and France alreaiy 
have sought its plans. Author H] 
Gomberg is chairman of the U of ¥ 
Nuclear Engineering Committee al 
assistant head of the Phoenix projet 
Co-author C. W. Ricker, who Wa 
closely associated with the instruma 
tation and control of FNR, former} 
led the nucleonics section of Leb 
and Northrup’s Research and Develp 
ment department in Philadelphia. Wit 
several college reactors now beilf 
planned or built, this report will bed 
timely help to both instrument maken 
and users in the reactor field. 





Getting Ready for PE Exams. Wer 
sure that most engineers look forwatl 
to their professional engineer qualilf 
ing examinations with fear and tret 
bling. But this need not be. For thet 
is a well proven way to prepare for 
your registration exam that will 
only assure your passing, but enak® 
you to do your very best, and reli 
doing it. This is the very work® 
which John Constance, author of ® 
article (page 510), has made his rept 
tation—counseling and assisting ® 
gineers to achieve professional lic# 
sure. This is help that thousands ¢ 
engineers look for each year. 
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DATARITE 


HERE’S WHAT YOU'VE WAITED ForR—THE NEW 
CEC RAPID-ACCESS DATARITE MAGAZINE 


%& Rapid access means a developed, dry oscillogram in less than one second 
at rates up to 25 inches per second. 

WE Direct attachment to any 5-119 Recording Oscillograph provides up to 50 
standard galvanometer recording channels on the record. 

WE Standard silver-halide paper yields optimum contrast and resolution, rec- 
ords that may be duplicated by any conventional process. 

me The DATARITE—5-119 combination is the only rapid-access data recorder 
that works equally well with either conventional or flash timing. 
Attractively priced, the DATARITE Magazine converts your 5-119 Record- 
ing Oscillograph to a 50-channel direct writer! No modification of the oscillo- 
graph is necessary. Record capacity is 400 feet of 12-inch thin-base paper. 
Writing speeds of over 30,000 inches per second are standard with conven- 
tional silver-halide papers. 
For the complete story of the revolutionary 5-036 DATARITE Magazine, 
inquire at your nearby CEC field office, or write for Bulletin CEC 1598-X3. 
CEC’s 5-119 RECORDING OSCILLOGRAPH- preferred throughout the 
world for dynamic-testing reliability—is available in both 36 and 50-trace a-c 
and d-c models. Write for Bulletin CEC 1536-X15. 


(cee Consolidated Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 
OFFICES IN PRINCIPAL CITIES TH ROUGHOUT THE WORLD 


Circle 8A on Readers’ Service Card 9A 














Imperfect perfection 


Recently we received an order for an airborne am- 
plifier from a well known manufacturer. Our quality 
control department after inspecting the completed 
unit, sent a report that all specifications were met but 
that a slight scratch was discovered on the surface. 
We wired the customer explaining the situation. A wire 
came back stating they could not wait for another 
unit to be made and urgently needed the scratched one. 


Shortly thereafter we received a note from the cus- 
tomer: “Our quality control unable to find scratch — 
unit perfect . . . and thank you.” 


The incident, while not routine, is indicative, we think, 
of the perfection that marks our products — from raw 
materials to automated systems. 

Try us. 





ulton Industries, Inc. Gi 


or im INDUSTRIES 
METUCHEN, N. J. ‘ 
PLANTS NEW JERSEY. CALIFORNIA, NEW MEXICO, NEW YORK, ONTARIO 


ENGINEERED MAGNETICS DIVISION NUCLEAR INSTRUMENTATION DIVISION. THERMISTOR 
DIVISION. VIBRO-CERAMICS DIVISION CG ELECTRONICS CORPORATION. GLENCO COR. 
PORATION, GREIBACH INSTRUMENTS CORPORATION TITANIA ELECTRIC CORPORATION 
OF CANADA, LTD. 
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NMR Instruments. Voted one Of th 
outstanding products at the ISA Cleve 
land Show was a moisture analyy 
operating on a brand new Principle 
nuclear magnetic resonance. Thig py 
principle holds tremendous promi, 
for analysis in many physical an 
chemical fields. Therefore, your 184 
Journal will soon carry an article by 
Herbert Rubin, of Schlumberger Wy 
Surveying Corp., which explaing 
basic principles of NMR with 2004 
drawings and straight-forward tey 
Rubin will show, too, how the Nip 
principle measures moisture, and yi 
explain several applications to mo, 
ture determinations in typical indy 
trial materials. Keep yourself wp j 
date on the latest analysis technigus 
by reading this story. 


Mathematics by Meters. This story, 
scheduled for an early issue of ISAj 
sets forth a fresh and most interesting 
new use for an “old-line” type instm 
ment. Author George Metry’s themes 
“Electrical Meters Can Do Mathematt 
cal Operations, Too.” He proves his 
point by showing you just how to aid 
subtract, multiply, divide, and ratip 
using only simple electrical meter 
And he goes on to complex number 
trig, and calculus—all possible wit 
everyday electrical instruments. Ther 
are lots of very practical application 
for Metry’s meter math, too, which k 
explains with actual examples from 
industry. The author has prepared a 
unusually fine set of _ illustration 
which greatly aid in putting across his 
valuable ideas. This information wil 
be very useful to electrical equipment 
designers, test engineers and lab tech 
nicians; don’t miss it! 


Past and Future of Gas Chromatop 
raphy. From a recent questionnaired 
28 leading process firms, comes the tt 
port that, of 1000 laboratory ant 
process stream analyzers in use, cht 
matographs are already in_ secon 
place (after infrared) with almost # 
installed. This is the more startling 
when we note that chromatographs af 
the newest, in principle, of all comm 
analyzers. Thus it behooves every for: 
ward-looking instrumentman to ke? 
up on this subject. An early issue@ 
ISAJ will feature the address of A?! 
P. Martin given to ISA’s First Inter 
national Gas Chromatography Confet 
ence at Ann Arbor last August. Ma 
tin presents an interesting, inform 
tive review of the history of gas chit 
matography. Dr. Martin was one of 
the discoverers of liquid-liquid pare 
tion chromatography, and rates a? 
world authority in this rapidly devel 
oping field. This will be another in the 
continuing ISA Journal series 
stories on process stream analyzers. 


ISA Jouens 
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; AMPEX 


CORPORAT I 
'ON |} 934 CHARTER STREET~- REDWOOD CITY. CALIFORNIA 


istrict offices serving all areas of the United States and Canada; Foreign Representatives in countries around the world. 
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How the Queen’s picture kept its charm 
Introducing “FAXTAPE”— facsimile on magnetic tape 


We were entirely in accord with the British 
and Canadian points of view. Her Majesty’s visit 
to Canada deserved special effort. . .which meant, 
from us an earlier-than-planned unveiling of mag- 
netic-tape facsimile recording. 

To disseminate phone-line news photos of the 
occasion, Ampex delivered FAXTAPE number 





FAXTAPE records its own photograph and provides a revealing comparison. Left photo was printed 


one to Canadian Overseas Telecommunication 
Corporation’s Vancouver office. By recording pic- 
tures off the wire onto tape, C.O.T.C. was pre- 
pared for retransmitting to overseas with no visi- 
ble loss of quality — desirable for any subject — 
even more so for the Queen. 








pie’ 


directly off the facsimile wire. Center is the photo after being received on tape and retransmitted. Right 
is the same photograph after being retransmitted the conventional way off a facsimile print. 


A SLOW-SCAN COUSIN OF VIDEOTAPE 


Ampex’s FAXTAPE is to facsimile as Video- 
tape is to television. It records the electrical sig- 
nals used in picture transmission. Tape playback 
reproduces identical voltage patterns, retransmit- 
ting the picture and/or feeding a transceiver to 
make a negative or print. 

FAXTAPE is a versatile adaptation of an 
Ampex FR-1100 instrumentation tape recorder. 
FM-carrier electronics provide faithful amplitude 
reproduction for accurate grey-scale with a tape 
speed of 7% in/sec. matching phone-line frequen- 
cy response of 2500 cycles/sec. A real technical 
achievement in the system is a tough, reliable 
time standard so precise that the drift is only one 
second per week. This keeps picture skew down 
to imperceptible levels. 


PICTURE TRICKS 
AND PRACTICAL ANSWERS 

For news photos, weather maps, documents 
and military data, picture quality no longer de- 
mands simultaneous transmission to all receiving 
points. From tape a second-generation facsimile 
is as good as the original. Even a third or fourth 
tape generation is entirely acceptable. 


For unattended receiving, FAXTAPE provides 
one whole hour of recording time per reel. Unlike 
a facsimile transceiver, magnetic tape does not re- 
quire makeready on each picture —‘and inciden- 
tally eliminates chance of wrong scanning speed 
or photo development errors. Voice instructions, 
coding and scale are recorded on the tape to- 


gether with the picture itself. 


Lines and radio links can be used more effec- 
tively and economically with FAXTAPE. Fac- 
simile can be collected on tape and held for avail- 
able line time or clear broadcast conditions. Also, 
when wider frequency bands are available, the 
tape can be speeded up many fold reducing trans- 


mission time accordingly. 


Tricks? FAXTAPE plays back an electronic 
picture. You can stretch it, shrink it, speed it up, 
slow it down, invert the grey scale, juggle the val- 
ues, or feed it all to.a computer — subject only to 


the limits of human ingenuity. Any ideas? 


Can we send you a brochure? answer ques- 
tions on a specific application? or mail more of 
this informative ad series direct? For any of these 


requests, please write Dept. 


FIRST IN MAGNETIC TAPE INSTRUMENTATION 
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be What’s New in the Industry 


The much sought after device which will be able 
to split the inch into ten million parts or more 
will be developed. Congress and eleven companies 
are putting up the research money, and the 
National Bureau of Standards will be putting in 
the time on finding more precise gage blocks. 
More accurate and finer scales will mean less re- 
fitting and less loss of raw materials in this mis- 
sile age where the millionth of an inch yardstick 
is becoming completely obsolete. 


Can IBM talk to Electrodata, or Sperry-Rand to 
RCA Bizmac? Now they can. Electronic Engi- 
neering Co. of California has developed a Com- 
puter Language Translator to translate data from 
the format of one computer to a format com- 
patible with a different computer. Despite the 
fact that it inserts one more piece of electronic 
equipment into a data-processing installation, it 
nevertheless increases the operational flexibility in 
cases where more than one type of computer is 
involved. 
. 


For the second time this year Texas Instruments 
has lowered prices as much as 22% on silicon 
transistors and 35% on silicon glass diodes. The 
nation’s largest manufacturer of silicon transis- 
tors, Texas is the second company to reduce prices 
significantly in the past three months. Price cuts 
can be laid to the fact that the company produces 
such great lots of transistors, and that there is a 
greatly increased usable-to-reject ratio on the 


manufacturing lines. 
e 


This month Litton Industries has got more busi- 
ness irons in the fire than the busy cowboy at 
branding time. Negotiations have been concluded 
and an agreement has been reached between Lit- 
ton and Aircraft Radio Corp. for submission to 
their stockholders of a plan for acquisition and 
contro] of Aircraft Radio by Litton through an 
exchange of stocks. Now a merger between Lit- 
ton and Monroe Calculating Machine Co. with Lit- 
ton buying up outstanding common stock is pend- 
ing. Finally, Litton is planning to purchase Mary- 
land Electronic Manufacturing Corp. 


The president of ASME said at the recent Fall 
meeting of the society that the engineering pro- 
fession is “bursting at the seams and will fly 
spart” unless steps are taken to analyze the prob- 
lems facing the profession and remedy the situa- 
tion. In a major address, Ryan characterized the 
organization of the profession as “a good organi- 
zation for a rabbit warren inhabited exclusively 
by 2-headed rabbits.” In advocating a survey to 
determine the vital statistics of the profession, he 
went further to state that the problems of the 
group (lack of group consciousness and an ac- 
cepted code of ethics, confused state registration 
laws, lack of genuine legal status, and education) 
would be solved by knowledge of the profession’s 
makeup. 
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For the first time, the Atomic Energy Commisgip, 
relied on a computer to determine the best time ty, 
fire the most recent series of atomic bomb blag. 
in Nevada. The direction and speed of winds fy! 
several miles up into the air, the expected size ayj 
shape of the atomic cloud and the characteristic 
of radioactive elements anticipated were fed inh 
the computer. The computer, with its digest 
information, correctly predicted where the falloy | 
would land and how intense the radioactive ¢qy, 


centration would be. 
* 


Hastings-Raydist was really on the ball whe 
Sputnik was sent up. Two days before the launeh. 
ing of the Russian satellite, which seemed to cate) 
most Americans flat-footed, Hastings-Raydist 
ported to the press that it had equipment availa} | 
to track the Russian satellite, that the equipmer 
was inexpensive and almost immediately capabk 
of being set up. The basic tracking gear js; 
continuous wave Raydist set similar to the om 
now in operation at the Lincoln Research Labor. 
tory at MIT. 
* 


Automation has made a major breakthrough int 
the department store field. The nation’s first fully 
automated department store data-processing sy 
tem has been put into operation at Burdine’s in 
Miami, Florida. ‘“Transactors,’’ manufactured ly 
Clary Corp. automatically write the customer 
sales checks, eliminating sales books and han 
written receipts, and simultaneously print @ 
sales information on tapes to provide the stor 
with a complete picture of daily business. 


The kind of rule-of-thumb that allowed non-pr 
fessional engineering employees to vote in a unit 
which was predominately professional will ™ 
longer go. The U.S. Court of Appeals for the Dis 
trict of Columbia has ruled against the NLRB 
claim that it may include non-professional et: 
ployees in a voting unit with professional em- 
ployees under the Taft-Hartley Act. This decision 
comes as a result of the NLRB’s allowing mitt 
non-professionals to vote in the Buffalo Westing 
house plant during an election which it hai 
ordered. 





Cuts in defense spending and cancellation of gor 
ernment contracts has definitely brought abotl 
drastic layoffs in instrumentation personnel. Asé 
direct result of government cuts Consolidate 
Electrodynamics has idled some 500 employees 
that’s 15% of the company’s work force. Hé 
tion Motors, Inc., too, has attributed the layilt 
off of many employees (the exact figures are beilf 
kept pretty hush-hush) to reductions and stretch 
outs. This is a good time for companies who at 
putting too many eggs in the government cont 
basket to do some stock taking; the reductiom 
are not finished. On top of the reductions of 
last months, the government blasts forth with! 
announcement that the Defense Dept. is putting 
a monthly ceiling on payments for aircraft 
other military products. 
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have a really dependable system... 


with all components designed for remarkably long 
life and utmost operating efficiency .. . with 


gh inty ; > 5 
maintenance needs pared to the minimum? 


red by , d g . . sd 
eee simplify data processing... 


nt to eliminate che complexities you associate with 
gathering and correlating data . . . to have a data 
processing system that’s easy to operate and maintain?! 


N-Dro- 
a unit 


7 Honeywell’s New Digital Readout System 
NLRB 


r gives you all of these advantages 


| ef 
°18101 
rm See it demonstrated at the Exposition for the Chemical Industries 


ting: 
7 Visit us and get full details! 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 


Philadelphia 44, Pa. 


Honeywell 
H Faat we Coutiols 
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PRECISION RE 


measurement 
and control 


GORDON 
LINE 


Controls tempera- 
ture automatically 
within a fraction of 
a degree in any heat proc- 
ess. A complete factory-assembled unit 
ready for installation anywhere. Can be 
used with any existing indicating or re- 

cording pyrometer controller 
—regardless of age. 





GORDON 


XAC]EMP 


Hand Pyrometer 





A quality-built, conven- 
ient instrument for quick, 
accurate temperature read- 

ing in molten nonferrous 
metals. Also, other models 
of Xactemp for all-around 
temperature checking. 







GORDON 


SERVRITE 


Thermocouple Wire 
Thermocouple Extension Wire 


Insulated in Gordon’s own plant 
to assure consistent quality. 

All standard wire and insulations 
carried in stock for quick delivery. 
Other wires, in long or short runs, 
manufactured to specifications. 


Full Particulars on Request 


feje}*i le) k 
>% SERVICE’ °¢ 


CLAUD S. GORDON CO. 


Manufacturers * Engineers ¢ Distributors 
Temperature Control Instruments e« Thermocouples & 
Accessories @ Industrial Furnaces & Ovens @ Metal- 

lurgical Testing Machines 


623 West 30th Street, Chicago 16, Illinois 
201! Hamilton Avenue, Cleveland 14, Ohio 


5607 
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The following address was delivered to the Exeg)| 
tive’s Day luncheon meeting at the ISA Confereng | 
Exhibit in Cleveland September 12th. During O'Cn | 


nell’s talk, every face in the high-level managerial group | 


of 420 showed 


intense 


interest and concentration 


We believe any person associated with instrument 
tion and automation should carefully read this speech 


Although there are still certain per- 
in the United States who main- 
tain that you cannot talk about tech- 
nology and human beings at the same 
time, it is my position that you can- 
not talk about them separately. 

A profound force has been develop- 
ing in the United States since the in- 
troduction of the cotton gin and the 
spinning jenny 200 years ago. This 
force, which we call “technological ad- 
vance” has been a great agent for 
good. Through increased industrial 
production we have created a widely 
distributed material wealth, and the 
citizens of this country are better off 
than any people have ever been any- 
where on earth. This is impressive 
testimony to the potential of technol- 
ogy to provide material wealth. 3ut 
it will not do to forget that technol- 
ogy’s material contributions to our so- 
ciety are incidental to the total char- 
acter of our Nation and the total wel- 


sons 


fare of our people. 

Our technical ingenuity has 
us, at least, the means to 
poverty, illiteracy, disease, hunger, and 
discrimination. To a very great ex- 
tent we have used those means to good 
advantage. However, technology has 
been such a benevolent force that we 
dwell too much on its good results and 
too little on its dangers. Remember 
that the marvels of modern technology 

electronic brains and nuclear power 

represent true progress only to the 
extent that they promote human wel- 


given 
abolish 


fare. Automatic factories, and nuclear 
power plants are not good in them- 
selves, nor are they ends in them- 
selves. 


Those deeply involved in technology 
are always in danger of falling into a 


moral coma. We must watch ourselys 
or we will begin to think that all goo 
things will result for humanity au 
matically if we just build a big enough 
and efficient enough industry. 

The first historic example of thb 
attitude involves Sextus Julius Front 
nus, a Roman water commission 
who had charge of imperial aquedues 
in A.D. 97. Of his aqueducts Front 
nus said: “With such an array of ip 
dispensable structures, carrying # 
many waters, compare the _ useless 
though famous, temples of th 
Greeks.” 

Frontinus disappeared from history 
in AD. 103. He was survived not onl 
by the Greek Parthenun but also, & 
fortunately, by his point of view. Th 
Romans, bemused by the efficiency d 
their aqueducts and their war m& 
chines, went right on preferring th 
functional, too often to the exclusio 
of the aesthetic. The result was th 
enervation of the individual, the o 
lapse of the state, and the death d 
their civilization. 


The Object of Progress Is People 


I am not saying that this is goin 
to happen to us—just that it happened 
before, and might again, to nation 
which do not remember that the # 
dividual is the subject and not the & 
ject of progress. He is the basis @ 
society. His welfare transcends ah 
Technical organizations, like politiel 
institutions, are founded by him ® 
secure and enhance his happiness. 

Experience teaches that this print 
ple is not merely moral and phile 
sophical, but eminently practical. In 

(Please turn to Page 21A) 
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(Continued from Page 16A) 
dustrial efficiency does not depend on 
automatic devices, but upon the in- 
dividual skill and motivation of people 
who make, man and repair them. 

The U. S. which is now undergoing a 
truly formidable population growth at 
the same time that it Is acting as the 
central power of the free world, has 
more need than ever to cherish the in- 
dividual. From now on, nothing less 
than the maximum education, train- 
ing, and opportunity for each of our 
people will keep America prosperous 
and safe. 

We have been traveling toward this 
moment for 200 years, in the shift 
from handicraft to machines in the 
19th Century, in the advent of mass 
production in the 20th Century, and, 
now in the rapidly growing use of 
transfer machines, electronic comput- 
ers, feedback controls and other au- 
tomation devices. 

Each of these technological develop- 
ments has generated anxiety for the 
individual. However, instead of los- 
ing his identity, the individual has 
become steadily more important. It 
is now apparent that the human hand 
is the tool of tools: there is no sub- 
stitute for human skill. Each new ad- 
yance in technology has given the in- 
dividual a chance for growth, in- 
creased security, and more satisfying 
work. 


People Are More Important 
than Machines 


In this light, I believe, we should 
regard the newest developments in 
technology. So long as we continue 
to think that people are more im- 
portant than machines, the dignity of 
the individual is in no danger. The 
new machines and methods offer 
workers opportunities for fulfillment 
no other machines and methods ever 
have. The worker arrives at this new 
stage of development with 200 years of 
almost constant industrial change be- 
hind him. Skills have grown steadily 
and logically over that span. So have 
the social safeguards against economic 
disruption and individual discomfort. 
We know what to expect, and what to 
guard against. 

From our experience with the spin- 
ning jenny and the assembly line, we 
know two things: 


1. Changes in technology change 
the nature of work. 


to 


Because the nature of work is 
changing, and will change more, 
the skills of workers must also 
change. 


Our task, as a Nation, and as in- 
dividuals, is to anticipate what skills 
the new technology is going to de- 
mand, and to make sure that the re- 
quired skills will be available when 
and where needed. The patterns of 
the past give us a good idea of what to 
expect in the future. I can nail down 
this trend for you. 


(Please Turn to Page 24A) 
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You get EXACTLY 


what you set — 
No More = No Less! 





When you we NIAGARA 


Displacement Meters 
for process control 


Consistent accuracy in liquid measurements is obtained with Niagara 
Electricontact Meters. Set the gauge for the number of gallons required 
and accuracy goes into action. The set number of gallons will be exactly 
measured through the meter and the flow stopped by the closing of a 
solenoid valve. 

Niagara Meters are of the accurate, positive displacement type. Each 
Niagara Meter is guaranteed to be individually tested and calibrated 
at the factory to run within close tolerances at all rates of flow within 
its rated capacity. 


Laue at Get fle cn To Re ee oe eee | 
: he couvon for Please send me complete information on | 
Mail ¢ 7 p . f the use of Niagara Electricontact Meters for | 
complete information. liquid formulations. 
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FOXBORO d/p C 


unequeé 


Simplest installation — orifice 
flange tap connections at standard 
spacing. are provided at both ends. 





Drain and vent holes at lowest and 
highest points on both sides. 


si Mees ari . . + positive overrange pro- 

_ tection . . . high sustained accuracy even 
under the most punishing operating con- 
ditions. No wonder over 60,000 Foxboro 
d/p Cell Transmitters have been installed 
since they were introduced in 1948. 


By introducing the modern concept of high 


ores cover protects trans 
from weather, dust, and fumes, — 


speed flow measurement and control, th 
differential pressure transmitters — 
revolutionized many an industrial proce 
Bulletin 13-11A shows how — and por ie: 
the benefits the d/p Cell Transmitter off@ 
you. Write The Foxboro Company, 
Neponset Ave., Foxboro, Mass., U.S 


REG U.S. PAT. OFF. 


FIRST in Flow Measurement and Cont: F 





il FLOW TRANSMITTERS... 


, accuracy, stability and performance 




















All-metal construction: body of 316 

_ stainless or rustproofed b 
steel. New cleat Poe a 
steel measuring element. 


Fully adjustable ranges; from 0-20” 
to 0-250"; and 0-200" to 0-850" 
water differential. Calibrated ac- 
curacy +'/,%. 
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Marksman tubeless electronic 

potentiometer strip chart RECORDER for 
SERIES recording and controlling such vari- 

ables as temperature, speed, 

strain, pH and many others. 





No vacuum tubes. Sensitivity of 5 micro-volts or less. 


Potentiometer for thermocouple (TCB protected) or radiation 
pickup, Wheatstone bridge for resistance pickup. 


Full selection of standard scale ranges . . . 11” calibrated 
chart width. 


Selector knob changes chart speed . . . 5 speeds per unit 
without gear change. 


Single or multi-record units available. 
Equipped for 115 or 230 volts — no transformers needed. 


Additional features: Automatic standardization . . . cold 
junction compensation for thermocouple use . . . battery 


. . . designed for standard 19” relay rack. 


—--++4++ +++4+-- 


NOW you can have all 


W - % Tt /, these practical advantages 
, did frument. in a single instrument. 
CORPORATION Write for Bulletin M. 


SALES OFFICES IN PRINCIPAL CITIES A 





4355A W. MONTROSE, CHICAGO 4, ILL. the trend is to WEST —- = 


British Plant: WEST INSTRUMENT LTD 


52 Regent St., Brighton 1, Sussex 
Repfesented in Canada by Upton. Bradeen & James 
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condition indicator for potentiometer . . . built-in chart saver 








(Continued from Page 214) 


Our Changing Economy 


Over the long pull, technologig| 
progress didn’t result in worker gj 
placement. The labor force has 
tinued to expand at about the 
rate as the population. What 
happened is that workers haye 
around in the labor force-—from 
try to industry, and from occupatie.- 
to occupation. There has been ; 
marked shift, in this Century, fp 
the goods-producing industries to th 
service industries. Between 191g 
1956, the number of people ip Bo0d. 
producing industry increased by onh 
2.6 million. But the number jp ser, 
ice industries increased by 17 milli» 

We have been transformed, jp § 
years, from a predominantly agrigs 
tural country to a predominantly 
dustrial country. In 1910, 1 Out @f 
every 3 persons worked on a fam 
Today, less than 1 in 10 ig go » 
ployed. In 1910, 1 of every 8 perso, 
was an unskilled laborer. Today, th 
ratio is only 1 out of every 16. } 
191.2, skilled craftsmen and gey) 
skilled operatives represented 1 oytg 
every 4 employed persons. Today, ify 
1 out of 3. Most dramatic of all, th 
ratio of white collar workers has » 
creased since 1910 from 1 out of 5, 
2 out of 5. 

The conclusion fairly jumps at» 
Advancing technology does not replary 
human labor; it creates a snowballin 
demand for more and better worken- 
better educated, better trained. 


More Workers Here 





Just how this demand will operi 
in the next few years can be seen 
these basic points from a study ® 
cently completed by the Departmentd 
Labor: 

For every 100 professional al 
technical workers we had in 1Mii, 
we will need 137 in 1965. 

For every 100 managers, official 
and proprietors in 1955, we wil 
need 122. 

For every 100 clerical and salé 
workers, we will need 127. 
For every 100 skilled craftsme 
we will need 124. 

For every 100 semi-skilled opet 
tives we will need 122. 


Fewer Workers Here 


On the other hand, for every # 
farmers and farm workers we had? 
1955, we will need only 85 in & 
and for every 100 unskilled work 
we will need only 97. 

This adds up to 10 million new pe 
ple in the labor force between # 
and 1965—in itself, a small problet 
At the rate our population is growin 
we will easily have that many 0 
workers. 

They will be adequate in numbers 
But will they be adequate in skill 
Skills to produce the necessary 

(Please Turn to Page 26A) 
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ADVANCED 
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INSTRUMENTS 











The ~ SIGNAL 


© 1 cps—120,000 cps 
@ Sine and Square Waves 


© Less than 0.01% Drift per Hour 
after Warmup 


@ Less than 0.1% Distortion 
in Audio Range 


© Frequency Calibration (1% + 0.1 cps) 


© Calibrated Attenuator 
and Output Meter 


© A necessity in a fully equipped 
electronics facility. 
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The new ADI instruments from SIE are based on an 
appreciation of the essential requirements for successful 
design and research instrumentation . . . Accuracy, Versatility, 
and Reliability. For example: the M-3 Signal Generator — 
first of the new ADI instruments — is designed to provide the 
research and design engineer with a highly accurate fre- 
quency source for applications ranging from amplifier design 
to telemetering measurements . . . and to meet these aims in 
a design which provides maximum “in use” convenience. 

There will be new SIE instruments in the ADI Group 
available in the near future. Watch for their announcement, 
and, in the meantime, let your SIE representative demonstrate 
the M-3 in your lab. Check the accurate dial calibration and 
You'll find a new standard of 
. an 


$495.00 


extremely low drift rate. 
performance which really deserves the description 


Advanced Design Instrument. 


SOUTHWESTERN INDUSTRIAL ELECTRONICS COMPANY 
Industrial lnstrumentatron for lndustrial Progress 


28031 Post Oak Road + FP. 0. Box 13058 + Houston 19, Texas 
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HEATH Hiectronic Analog Computer Kit 





This advanced ‘‘slide-rule’’ is a highly accurate device that 
permits engineering or research personne! to simulate equations or 


physical problems electronically, and save many hours of involved 
calculation. 
Ideal for industry, research, or instructional demonstrations. 
Incorporates such features as: 
* 30 coefficient potentiometers, each capable of being set with extreme accuracy. 
« 15 amplifiers using etched-metal circuit boards for quick assembly and stable 
operation. 
« A nulling meter for accurate setting of computer voltages. 
« A unique patch-board panel which enables the operator to ‘“‘see’’ his computer 
block layout. 
Because it is a kit, and you, yourself, supply the labor, you can now 
afford this instrument, which ordinarily might be out of reach eco- 
nomically. Write for full details today! 


save money with HEATHKITS 


Now for the first time, the cost of this highly accurate, time and 


| + 


work-saving computer need not rule out its use—You assemble it 
yourself and save hundreds of dollars. 


FREE CATALOG also available describ 
ing test equipment, ham gear, and hi-fi 
equipment in kit form. Write for your 
copy today! 


FREE 
FOLDER 





HEATH COMPANY 
A Subsidiary of Daystrom Inc. 


BENTON HARBOR 35, MICH. 


address 


city & zone 





state 
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billion worth of goods and services for 
a population that will be between 199 
and 200 million persons? They cg) 
be—if we open opportunity and facili. 
ties for education and training to 
everyone who is capable of Profiting 
by it, and if we judge each aspirant jg 
a professional or skilled job on pis 
merits and qualifications ag an in- 
dividual. 


We Can’t Afford Discrimination 


The reason why it is of increasing 
practical, and not just moral, jp. 
portance to get rid of senseless dig. 
crimination is this. Most of the 19 
million additional workers we can get 
in 1965 will be women, and older 
workers, and the very young. Many 
of them will be members of minority 
groups. And proportionately fewer of 
them will be men in the prime work. 
ing ages between 25 and 44 than has 
ever been the case. 

The employer who believes he cay 
staff his plant during the nest 1 
years with bright young men betweer 
the ages of 25 and 34 is in for a dig. 
appointment. There will be nearly % 
million fewer of them than there are 
today. This means that the men who 
are in this age group must be offered 
maximum opportunities for training 
and self-development. 

There are some _ indications that 
they are not being offered those op- 
portunities in the measure that they 
need them. Many companies are op 
erating good training programs to 
produce the people they need now and 
will need later. But many firms are 
relying on other methods. To see 
what they are, you need only look at 
the newspaper want ads—columns up 
on columns of ads for skilled workers 

from machinists to engineers, Em- 
ployers know better than anyone else 
that practically no one with a de 
veloped skill is unemployed in the 
current tight labor market. 

Their object, therefore, is plain 
simple pirating. They hope to ind 
skilled workers to leave another 
ployer. This satisfies the immedi 


but it also creates problems beca 
it does not increase the skills a 
able in the labor force. It just mo 
the supply around.  Pirating is 
short-sighted and impractical poli 
I am convinced that, if we spent 
the money on training that we 
spend on recruitment, we'd have 
significant skill shortage. And 
would have a more stable and prod 
tive skilled work force because 
would not be creating gaps in the pre 
ductivity of individuals as t 
change jobs and take time to ft 
maximum efficiency on new jobs. 


The Only Solution: Impartial 
Opportunity 


The only way to increase the skilled 
labor supply, in a word, is training— 
(Please Turn to Page 30A) 
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Masoneilan Pressure and Temperature Transmitters 
use Balanced Beam to Prevent Zero Shift 


The new Masoneilan Transmitters feature a distinctive balanced 
beam design which eliminates positional error 


In addition, these transmitters offer this new instrument is now available. 


several other important design ad- Write for your copy or ask for details 


vances. Unit construction simplifies at your nearest Mason-Neilan office. 


change or removal of subassemblies; 


All adjustments are visible and acces- 


Mi ason-NEILAN 


Division of Worthington Corporation 


sible; Large pilot capacity insures fast 29 Nahatan Street, Norwood, Massachusetts 


operation with long transmission lines; 


and Unit is compensated for ambient 








ABHIVERSACYT 


l SEVENTY-FIFTS 





Sales Offices or Distributors in the Following Cities: 


temperature and barometric pressure. 
New York * Syracuse * Chicago « St. Lovis * Tulsa ¢ Philadelphia 


Write for Bulletin 


Houston « Atlanta « Cleveland « Cincinnati * Kansas City * Phoenix 
Detroit * San Francisco * Lovisville * Salt Lake City « El Paso 
Albuquerque * Charlotte + Los Angeles * Corpus Christi « Denver 
Appleton « Birmingham * New Orleans « Seattle * Jacksonville 


Complete information and data on Wilmington « Mason-Neilan Regulator Co., Ltd., Montreal & Toronto 


The derivative unit compensates for lags in 
the thermal system. It can be quickly added on 
the underside of base plate, and requires no 
tubing or fittings. Mounting block attaches to 
flat surface or forms clamp for pipe. 
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Unit Subassembly construction permits simplified removal or change of primary ele- 
ment; compensating bellows; feed-back bellows; pilot; range span adjustment; deriva- 
tive unit; and gasketless nozzle — any or all without disturbing beam assembly in any 
way. Integral Receiver Gage is another Masoneilan feature — can be mounted di- 
rectly on base plate without external connections. 
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acco 
Helicoid 
j Nothing but the best in gages for working pressures from 30” vacuum to 10,000 p.s.i. 


These details of Helicoid gage design 
assure longer life and enduring accuracy 


Patented in the U.S.A. and in foreign countries 
U. S. Patents: No. 21934, 2294869 

The tension in the stain- 
less steel hair spring 
maintains smooth, con- 
ti contact bet 
the cam facing and the 
helicoid roller. 


The cam sector is alumi- 
num—to reduce inertia 
to a minimum. 














Standard bushings are 
graphited Bakelite. 


— 


The connecting link 
and the screws are 
hardened K Monel. 


The link adjusting screw 
is at the rear to facili- 
tate calibrating the Hel- 
icoid Gage. 


The roller is stainless 
stee! with a highly pol- 
ished helicdid surface. 


The roller pivot is bail 
shaped. and rides on a 
graphited Bakelite disc. 


The polished cam 
facing is graphited 
Bakelite. It will not 


The hairline pointer ad- warp or distort. 


justment screw is stain- 
less steel. 


The superiority of Helicoid Gages is most evident in severe 
service— wherever a gage is subjected to violent pressure pul- 
sations or severe mechanical vibrations. 

The sustained accuracy of Helicoid Gages over millions of 
cycles is explained by the details of design and construction 
of the Helicoid movement shown above. Such Helicoid fea- 
tures—protect against wear and corrosion and assure sensi- 
tivity, sustained accuracy and trouble-free operation. 







' Tubes built for 
millions of 
pressure 
pulsations 


To fit the wide range of applica- 
tions, Helicoid Bourdon tubes 
are available in four materials 
—alloy steel, K Monel, stainless 
steel and phosphor bronze. 





Easiest adjustment 


and calibration 

Only Helicoid Gages have the 
external pointer adjustment 
pictured here. The Helicoid 
type adjustment cannot be 





jarred out of position. 

Calibration of Helicoid Gages 
is accomplished easily, without 
removing dial or pointer, be- 
cause the link adjusting screw is 
at the rear of the system. 





For complete information on 
the Helicoid line of gages write 
for Catalog G-52 
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All Helicoid tubes are made 
from seamless tubing and are 
carefully designed to give maxi- 
mum torque and minimum 
stress. When used within the 
dial range, they will withstand 
many millions of pressure pul- 
sations and will not stretch, 
leak or crack. 


Helicoid gives you all these features at prices that 


are competitive in the quality gage field. co 
Helicoid Gage Division *. 
AMERICAN CHAIN & CABLE 








929-C Connecticut Avenue * Bridgeport 2, Connecticut mane 
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training for each worker to the full 
extent of his capabilities, regardleg 
of age, sex, race, religion or Nationa) 
origin. This means better schools for 
the young, improved OPPOrtunities fo 
the older worker, the woman Worker 
and worker from minority sroups, 1 


It means concentration upon the ip ae 


dividual such as we have never betoy: 
achieved. It means the final abandon. 
ment of policies where barriers Set up 
against the Negro and the older work. 
er, which condone the Pirating 9 
skilled workers, which have consid. 
ered workers in the mass and Not ag 
individuals. These are policies, I am 
convinced, that we will all be happy te 
get rid of. y 

This is the goal the new technology 
offers us: the chance not only to make 
good on America’s economic promige 
but also to achieve American ideals of 
individual dignity! Now that we hay 
it within our grasp, I am confident 
that we will have the patience, the 
good will and the good sense to reagh 
our goal. 

We will not fail to do so, so long a 
we bear in mind that all of our pos 
sibilities lie with the individual—anj 
many of our difficulties stem from the 
misuse of him. 


Automation Can Help 
Small Business Survive 


Henry F. Dever, one of this coun 
try’s leading industrialists, declared at 
the recent ISA Annual Conference that 
automation by means of industrial in- 
struments can enable thousands of the 
nation’s small businesses to survive 
the inflationary effects of rising labor 
and material costs and the inroads of 
large-scale competition. 

“Automatic controls,” he said, “and 
similar cost-cutting tools can help of 
set higher costs by increasing produ 
tivity and minimizing waste.” Dever, 
who is a vice president of Minneapolis 
Honeywell Regulator Co., went on 
say, “Failure to recognize this fact can 
lead to business disaster. With more 
firms experiencing a tightening squeez 
on profits, and with no sign that We 
have reached the end of the annua 
rounds of wage increases, only those 
companies which look realistically 
ahead and take steps to improve Pit 
ductivity can hope to stay in busi- 
ness.” 

As an indication that more difficult 
times might be ahead for small bust 
ness, Dever cited startling figure 
showing that companies that went out 
of business in the first six months @ 
1957 were numerically higher than aif 
comparable period since 1940—and the 
majority were small companies. Once 
small business realizes the economy 
instrumentation, it will be on the 
to survival. 
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Reflections from the New Moon 
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As of this writing, news of U. S. missile and rocket launchings has somewhat replaced the 
stories about “Sputnick” — but the memory of Russian success with the first earth satellite 
will linger for a long time. While scientists and engineers the world over congratulate the 
Soviets for this major accomplishment, they would like to have been first. There's little 
doubt that every man stopped a moment when he heard the news, and pondered on the past, 
present and future of his own personal status and that of American technology. Even though 
we have known the Soviets have been turning out more engineers, technicians and precision 
goods, we just can’t comprehend that any other country but the U. S. A. could be first with 
a highly technical achievement like this. Well, it's happened and perhaps fortunately. It 
would be unfortunate if we did not be honest with ourselves and take an inventory. There are 
four major areas in the instrument and control field that deserve a lot of thought. 


1. Shortage of Engineers. A report by Blank and Stigler concludes that we do not have a 
shortage of engineers. A report by Deutsch & Shea refutes the anti-shortage. With both 
reports using figures to prove their point, it only proves that there must be enough “bodies” 
but not enough real engineering. Regardless, management had better take a look at the way 
engineers are hired, trained, supervised and what they do every day on the job. The inefh- 
ciencies in industry today should be more than sufficient cause for alarm. 


2. Shortage of Technicians. There is far more agreement that we need more technicians — 
some say five times what we now have. It is obvious that trained technicians serving the 
engineering profession would release a high percentage of an engineer's time from routine 
duties and allow him to perform creative work and exercise judgment, for which he was 
originally trained. Every company needs more good technicians. 


3. Definition of Control. Did you ever stop and ask yourself for a definition of “automation” 
and “automatic control”? In our own industry there is confusion. Too many consider them- 
selves in the control hardware business. Feedback and control is our primary business, not 
mechanization and better pieces of equipment. The technology of control in its broadest 
sense is our end — hardware and techniques are only means to the end. Let's not be confused. 


4. Greater Respect for Basic Science. The instrument profession is just now beginning to be 
scientific. No worse than other professions, too many of our people belittle scientific facts 
and techniques because they can’t understand or there is not an immediate practical aspect 
involved. The rich rewards of applied science have led us to reckless use of our scientific 
resources for short term engineering and neglect of the advance of basic science. Less than 
one-half of our university faculties are being used for instruction, the other goes into contract 
research. The instrument profession has a great stake in promoting better public under- 
standing of automation, encouraging financial support to basic research, and creating a better 
climate for development of the basic technology of automatic control. 


If the Soviet Satellite “first” arouses action on these basic problems, then our being “second” 
may be worth while. 


alle 


Editor 
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Just “gone critical” is the one megawatt oath 

ontro:i oystem Pinte Stee of Bice the 
University of Michigan nuclear reactor — 


most powerful college facility yet built hor: 


This, the third U. S. College reactor, was “' 

: ; ; and 

of the Ford given to the university by the Ford Motor ner 
Company Fund. Here reported are detail 

of the instrumentation and control system 


Nuclear Reactor of this most modern educational and re rest 
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THE FORD NUCLEAR REACTOR control system was 
designed in 1954 and is similar to systems designed for the 
Penn State Research Reactor and the original Bulk Shield- 
ing Facilty at Oak Ridge. New developments in the mush- 
rooming field of nuclear engineering may point to more 
desirable alternates for certain features of the Ford Nuclear 
Reactor system. Many of the features, however, have 
withstood the test of time to date and are found on 
research reactors being designed today. This paper de- 
scribes the FNR nuclear instrumentation and control sys- 
tem as it is installed; we have made very few changes in 


the original design up to this time. 


REACTOR DESCRIPTION 


The Ford Nuclear Reactor is a swimming-pool type in- 
stallation and is basically a modification of the Oak Ridge 
Bulk Shielding Facility (See Figure 2). Graphite filled 
aluminum cans are used on all four sides of the reactor 
core as neutron reflectors. One regulating and three shim- 
safety rods, for control of the reactor, are part of the core. 

The water of the pool has five primary functions. It 
serves as a shield, a moderator, a coolant, a reflector, and 
as a huge viewing window to allow visual examination of 
the core. 

The pool is constructed in two vertical sections, with a 
horizontal watertight joint between them. The lower half 
of the tank, of high-density barytes concrete, is 64’ thick 
and 15’ high. Above this level the walls are made of ordi- 
nary concrete 4’ thick. The total height of the pool is 30’. 


Access to Radiation 


The reactor has been built primarily for instruction and 
research in reactor technology and in the use of radiation. 
Radiation from the reactor core is accessible in three ways: 
1. through 14 ports which run up to or past the core, in- 
stalled through the concrete of the pool wall; 2. via a 
thermal column built into the west wall of the tank; 3. 
through a pneumatic tube system, which terminates at the 
face of the core and serves for short-term exposures of small 
samples. 

Since heat, as well as radiation, results from reactor op- 
eration, the pool water must be cooled. At power levels of 
less than 100 kilowatts (kw), the natural convection of the 
pool water provides adequate cooling. At power levels 
greater than 100 kw, a forced-circulation cooling system is 
used. 

Included is the forced-circulation system is a heat ex- 
changer, which removes heat from the primary cooling 
loop. The heat exchanger is cooled by means of the 
secondary cooling system, which includes a cooling tower. 
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The forced-circulation system also minimizes the hazard 
of induced radiation from nitrogen produced in the reactor. 

Filters and two mixed-bed ion-exchange resin columns 
keep impurities in the pool water at a minimum. One of 
these units continuously demineralizes the pool water at 
the rate of 17 gallons per minute. The second provides 
deionized water for initial filling of the tank and for make- 
up. 

Safety and control instrumentation for the reactor is 
located in the control room and on the reactor bridge. 
Mechanical drives for the regulating and shim-safety rods, a 
fission chamber, and supports for ionization chambers are 
located on the bridge. 


NUCLEAR INSTRUMENTATION 


Primary instrumentation and control facilities for the 
reactor are located in the control room (See Figure 1). 
Display meters, indicator lights, and control switches of 


























immediate importance to the reactor operator are on the 
control console, at which he is normally seated. Recorders, 
additional indicator lights, and the control switches for 
auxiliary equipment are on the instrument cubicle. 

There are four main channels of instrumentation that 
feed information about the conditions within the reactor 
to the control system. These are commonly referred to as 
the pulse, linear servo, log N-period, and safety channels. 

In addition, a radiation monitor system and an annuncia- 
tor system provide means of indicating to the reactor opera- 
tor whether radiation levels and certain operating con- 
ditions are normal or abnormal. 


Pulse Channel 


The pulse or counting-rate channel (See Figure 3) con- 
sists of a fission chamber, a preamplifier, a linear ampli- 
fier (which includes a pulse height discriminator), an elec- 
tronic sealer, a log count rate (LCR) meter, recorders, 
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OPERATIONS PERFORMED AUTOMATICALLY 


a 


STATE, CONOITION ACTION OR ENO FUNCTION 


and indicating meters. At start-up, the fission chamber 
moved up and down by an electro-mechanical drive mechap. 
ism, is placed near the reactor core. Fission neutrons 
produce current pulses in the chamber. These current 
pulses are converted to voltage pulses, and then amplified 
shaped, and counted by a scaler. Smaller pulses producej 
by radiations other than neutrons are rejected by the pulse 
height discriminator circuitry. 

Pulses to the scaler are also fed to the log count rat 
meter where they are integrated, and their average count 
ing rate displayed on a logarithmic indicating mete 
calibrated for four decades—1-10,000 cycles per second 
The average counting rate is also displayed on a seconi 
indicating meter located on the control console, and ona 
strip chart recorder on the instrument cubicle. 

As the power level of the reactor is raised and the count 
ing rate increases, the counting-rate channel eventually 
reaches its upper limit. Somewhat before this, the linear 
servo and log N-period channels become the principal means 
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Figure 5. 

Control 

block diagram 

for the FNR 

(See also Figure 4). 
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a of controlling the reactor. The fission chamber is then 
eutrons withdrawn to a region of lower neutron flux where it can 
current continue to monitor the flux without unduly shortening its 
plified useful lifetime. 
"aa Linear Servo Channel 
The linear servo channel consists of 1. a compensated 
nt rate ionization chamber (whose output current is proportional 
count: to the neutron flux) and its power supply; 2. a special 
meter micro-microammeter; and 3. a _ strip-chart recorder-con- 
second troller with a position-adjusting type of servo unit. Be- 
second cause this is the most precise channel for measuring the 
los neutron-flux level, it is used to hold the reactor power level 
constant, thereby maintaining a constant flux level. 
cout The compensated ionization chamber provides an output 
rtually current proportional to the neutron flux at the chamber. 
lee The output of the chamber feeds the micro-microampere 
mei amplifier whose output signal feeds the strip-chart recorder- 
controller. The controller signals the position-adjusting 











(ONE AnOMUNCIATOR SHOWN DiAGhaN 
1S WENTICAL FOR Each 
TROUBLE MOMTORED SEE NOTE a) 








Figure 4. 

Control 

block diagram 

for the FNR 

(See also Figure 5). 


type servo unit, which, through the drive unit, positions 
the regulating rod to maintain power level at the controller 
set point. The regulating rod moves in or out of the re- 
actor to change the reactivity and, hence, the power level. 


Log N Period Channel 


The log N-period channel includes 1. a compensated 
ionization chamber and its power supply; 2. a log N ampli- 
fier, strip-chart recorders which record log N (the logarithm 
of the power level) and reactor period (the time rate of 
change of log N); and 3. a composite safety amplifier, whose 
components include a period preamplifier, a sigma ampli- 
fier, and a magnet amplifier arranged on a single chassis. 

The compensated ionization chamber supplies a current 
to the log N amplifier which is proportional to the neutron 
flux at the chamber. The output of the log N amplifier is 
the logarithm of the power, and is displayed on both a 
power-level meter and a strip-chart recorder mounted on the 
instrument cubicle. The derivative of the log N, the period, 
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is also indicated and recorded on the instrument cubicle. 
In addition, meters on the control console indicate log N 
and period readings. The period is the number of seconds 
necessary for the power level to increase or decrease by a 
factor of e (approximately 2.718). The instruments show 
positive periods from infinity to 3 seconds, and negative 
periods from infinity to 30 seconds. 

The output from the log N amplifier also feeds a com- 
posite safety amplifier, where it is differentiated and used 
for period safety. 


Safety Channels 


Two level-safety channels function in conjunction with 
the period safety channel to shut the reactor down. They 
cause all safety rods to drop whenever the power level in- 
creases beyond a preset value and/or an abnormally short 
period occurs. The safety channel derives its signal from 
the log N-period channel. 

In each level safety channel, a PCP (Parallel Circular 
Plate) ionization chamber supplies a current which is pro- 
portional to the reactor power level to the composite safety 
amplifiers. Because the current produced by neutron flux 
at high levels of operation is much greater than that pro- 
duced by gamma radiation or other sources, this chamber 
is not compensated. 

The output of the PCP chambers and the output of the 
log N channel feed preamplifiers in the composite safety 
amplifiers. The pre-amplifiers, in turn, feed sigma ampli- 
fiers whose outputs supply a bus, referred to as the “sigma 
bus.” This bus serves as the input to all three magnet 
amplifiers, each of which supplies the current to an elec- 
tromagnet holding a shim-safety rod. 

When neither the two PCP ionization chambers nor the 
period channel puts out a signal, the sigma amplifiers main- 
tain the potential of the sigma bus at a prescribed level. 
However, if the positive period becomes abnormally short, 
or if the power level becomes dangerously high, the sigma- 
bus potential increases. This quickly reduces the magnet 
current in all three magnet amplifiers (and therefore in 
the three electro-magnets), thus dropping all three safety 
rods into the reactor. This is termed a “fast scram.’’* 

The system is designed so as to provide the same result 
if for any reason the sigma-bus potential decreases. Be- 
cause the sigma bus connects to the input of each magnet 
amplifier, any one of the three safety channels can auto- 
matically initiate a scram. This method is known as “auc- 
tioneering,” the highest “bidder” causing a scram. The 
Ford Nuclear Reactor is “fast scrammed’ whenever the 
level exceeds 150% of full power and/or the period becomes 
shorter than 5 seconds. 


NUCLEAR CONTROL SYSTEM 


The over-all reactor control system is best described with 
the aid of the accompanying control block diagrams Fig- 
ures 4 and 5. Each block can be conceived of as represent- 
ing the equivalent of single-pole switches. Consider the 
switch closed whenever the condition described in the 
block is fulfilled, and open whenever the condition is not 
fulfilled 


Safety Rod Control 


One of the most important functions of reactor control, 
from the safety viewpoint, is the withdrawal of the shim- 
safety rods. For the Ford Nuclear Reactor, the following 
conditions must be met before the safety rods can be with- 
drawn: 


1. The reading of the log count rate meter must be 
higher than 2 counts per second (the desired lower limit 
is set by a contact switch in the log count rate recorder). 
This provides (a) reasonable assurance that the instru- 
mentation is functioning properly and (b) information 
upon which the reactor operator can base his control 
decisions. 


cram s a word used by nuclear reactor workers to mean a very 
fast shut-down of the reactor when dangerous or potentially dangerou: 
ny s are detected. 





2. The regulating rod must be fully inserteg iD the 
reactor, or the safety rods must be in their shim 
(75% withdrawn). These restrictions are intended » 
assure a standard reactor operating procedure ip Ww 
criticality is approached with the shim rods, but fi 
reached only upon withdrawal of the regulating rog, 

After the conditions of the safety rod withdraw permi: 
are satisfied, withdrawal can be accomplished by: 

1. Selecting which rod is to be moved, or select} 
simultaneous withdrawal of all three rods using the og 
selector switch, and— 

2. operating the spring-return “raise” switch. 

As shown on the control block diagram, the withdr, 
permit conditions are by-passed if the magnet Current js 
off, as is the case when the reactor is scrammed. The py 
selector switch is provided with a position marked “op. 
load.” In this position, the reactor is automatically 
scrammed and the drive mechanisms and electromagnets 
can be simultaneously raised to their upper limits withoy 
restriction. This mode of operation is particularly usefy! 
for magnet and rod maintenance, and offers reasonabj 
assurance that the rods wil! not be lifted out of the reacty 
inadvertently. 

Insertion of the safety rods, a safe action, requires only 
rod selection and insert switch operation. Automati 
rundown or insertion of all rods simultaneously occurs jf 
the reactor period reaches less than 10 seconds or the m 
actor level exceeds 135% of full power. These control » 
tions are initiated from their respective strip-chart recor. 
ers on the instrument cubicle. 

Automatic rundown is also started if the regulating rj 
reaches its lower limit during automatic control. Th 
automatic rundown of all shim-safety rods continues until 
the rods reach their lower limits or the operator resets th 
rundown function after the cause has disappeared. This 
moderate form of safety action adequately handles ming 
reactor excursions for which the more drastic action ¢ 
scram is unnecessary and undesirable. 


Regulating Rod Control 


There are two modes of operation for the regulating rod: 
manual and automatic. On manual operation a “raise 
lower” switch on the control console controls motion of th 
rod. Before withdrawal is possible, however, the followin 
conditions must be satisfied: 

1. The period recorder must be turned “on.” 

2. The period recorder indication must be greater tha 
20 seconds. 

3. The shim-safety rods must be in shim range. 

If the rod selector switch is in the “unload” position, 
which assures that the reactor is scrammed, the above thre 
conditions need not be satisfied for regulating rod with 
drawal. Manual insertion can be accomplished withou 
restriction. 

The system permits automatic control of the regulating 
rod if the following conditions are met: 

1. The linear level recorder indicates a slightly higher 
reading than that selected for automatic control. Ti 
interlock is included so that the first action of the serv 
unit is to insert the regulating rod, which is a safe acti 
Once the system permits automatic control, however, # 
level can be below the set point. This is accomplishel 
with a by-pass which is held or “sealed-in” by the perme 
sive circuitry. 

2. The “raise-lower” control-rod switch must be in® 
neutral position. If the operator manually moves the rod 
the system drops out of automatic control. 

3. The electromagnets must be magnetically coupled® 
the rods. A microswitch arrangement on the magne 
provides this information and also operates indicator light 
on the console for the convenience of the operator. 

4. The shim-safety rods must be in the shim rang 
This condition appears once again to assure that the # 
tem is dropped out of automatic control when the shit 
safety rods leave the shim range. Otherwise the regulating 
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would attempt to maintain the power level and with- 


= limit, where control becomes poor or 


draw to its upper 


even impossible. 
5. There is no automatic rundown safety action in 


progress. This prevents the automatic control system from 
fighting the automatic rundown function. 

gs. The range of the micromicroammeter is not changed. 
Interlocking the range selector switch on the console in 
this manner requires that power level changes from one 
range to another be accomplished manually. A power level 
change of large magnitude on automatic control could be 
so fast that the system would be shutdown by automatic 
rundown or even a scram from the period safety system. 

After the system permits automatic control, the operator 
need only depress the “auto” push-button on the console 
to place the motion of the regulating rod under the control 
of the servo unit. 

During automatic control, if the regulating rod reaches 
its lower limit, automatic rundown starts and the system 
goes off automatic control. Prior to this safety action, 
however, an annunciator warns the operator when the 
regulating rod reaches the lower one-fifth of its travel. 
The operator can then adjust the shim-safety rods before 
the regulating rod is fully inserted and safety action begins. 


Magnet Power Interlocks 

The magnet-amplifier sections of the composite safety 
amplifiers supply current to the electromagnets. Inter- 
rupting power to the magnet amplifiers provides a conven- 
ient means of 1. preventing operation of the reactor, or 2. 
scramming the reactor once it is in operation. This form 
of shutdown is called a “slow scram” because the current 
is not cut off as quickly as with the electronic scram 
through the safety system. 

The slow scram function in no way approaches the de- 
gree of protection offered by the fast scram function, es- 
pecially when the reactor level is rising on a short period. 
The slow scram function is used for conditions which re- 
quire shutdown, but not urgent shutdown. Conditions for 
which the reactor is slow scrammed are: 

1. Operator depresses “scram” button on control console, 
or building alarm push-buttons are actuated, or any area 
alarm push-buttons are depressed. Buildings and area 
alarm push-buttons are located at various stations through- 
out the reactor building. 

2. Radiation in building air exceeds a predetermined 
level. 

3. Coolant header is up, and there is no water flow. 
The header forms part of a funnel arrangement that is 
positioned under the reactor at power levels of 100 kw or 
greater. Water is forced through reactor and header, 
passed through a heat exchanger, and then returned to the 
pool. 

4. Power level is greater than 100 kw and header is 
down; that is, not up in position under the reactor. 

5. CIC (compensated) and PCP chambers are not in 
their proper positions. 

6. Beam hole door or doors are opened without authori- 
zation. Authorization is given by actuating a switch which 
defeats the slow scram function of this interlock. 

7. Reactor bridge is unclamped. 

8. Rod selector switch is in “unload” position. 


9. Thermal column door is opened without authorization. 
Authorization is given by actuating a switch which de- 
feats the slow scram function of this interlock. 

All the above conditions automatically cause a slow 
scram except operations under Item 1 which, of course, are 
manual functions. The control block diagrams of Figures 
4 and 5 show the converse of the above; that is, the con- 
ditions for which magnet power is permitted and operation 
of the reactor is possible. 


Annunciator System 

oo annunciator system informs the reactor operator 

he ered certain operating conditions are normal or ab- 

oo ag The control block diagrams include this system. 
en an abnormal condition or trouble exists, an an- 
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OPERATING HORN OR 

CONDITION AMBER LIGHT RED LIGHT BUZZER 
Normal On Off Off 
Abnormal Off Flashing On 
Acknowledged Off On | Off 
Normal (before reset) On On Off 
Reset On Off | Off 











nunciate request is made and, for certain types of trouble, 
a scram request is also made. The annunciate request is 
granted providing no previous information is stored in 
the memory. The scram request is granted providing that 
a particular condition has not been defeated in the magnet 
interlock portion of the circuitry. 

Having received an annunciation, the reactor operator 
can acknowledge an abnormal condition by depressing the 
“acknowledge” push-button, which stores the information in 
the memory. This information is stored until the operator 
resets the annunciator. If the trouble has cleared, the 
annunciator and memory are cleared; if not, the above 
process is repeated. 

The annunciation for this system is by the sounding of 
a horn or buzzer and the flashing of a red light. When the 
trouble is acknowledged, the red light stops flashing and 
burns continuously, thus storing the information. An 
amber light indicates whether or not a trouble has been 
received by the annunciator. When burning, it indicates 
a normal condition; when off, it indicates that an abnormal 
condition exists. For those conditions which both annunci- 
ate and request a reactor scram, a green light monitors 
the by-pass or defeat function. When the green light is 
burning, the scram function is not defeated; when off, the 
scram function is defeated. When defeated, an abnormality 
will still annunciate but the scram request is denied. 

The general annunciator indications are summarized 
in the table above. 

The control block diagrams list abnormal conditions or 
troubles which warrant scram option, along with those 
that annunciate only. The defeat switches for conditions 
that have a scram option are located inside the control 
console in a locked compartment. 


CHANGES IN SYSTEM DESIGN 


Since the design of the Ford Nuclear Reactor control 
system, several changes have been suggested in the light 
of improved instrumentation and techniques. One im- 
portant change being considered is the use of period infor- 
mation from the log count rate meter. This would provide 
convenient and rapid rate information which could be used 
for control during the initial low-power phases of startup. 

Other improvements that have been proposed include 
wider range rate-meters, period feedback for the servo 
control unit, and modularized units for the nuclear instru- 
mentation, to provide uninterrupted operation during rou- 
tine checking and maintenance of the control equipment. 


Acknowledgements 


The authors gratefully acknowledge the assistance of W. R. Dunbar, W. K. 
Luckow and P. Herman, members of the reactor staff, Phoenix Memorial 
Laboratory, University of Michigan, in preparing this paper and in putting 
the control system into operation. 


Also acknowledged is the help of R. N. Brey, head of the Nuclear Systems 
Group, Leeds and Northrup Company. 

The nuclear instrumentation and control components for the Ford Nuclear 
Reactor were supplied under contracts with two organizations: 

|. American Machine & Foundry Company: electromagnets and rod drive 
mechanisms. 

2. Leeds & Northrup Company ntegrated control systems, including con 
trol console nstrument cubicle, annunciators, bridge cubicle, recorders 
and micro-microammeter, with components assembled prior to shipment. 


Suppliers of components for this system as subcontractors to Leeds & 
Northrup include: 
Baird-Atomic, Inc., scalers 
Daystrom Nuclear: composite safety amplifiers: linear amplifiers; log N- 
period amplifiers; log count rate meters; and CIC power supplies. These 
instruments were designed by the Oak Ridge National Laboratory. 
Jordan Electronics Mfg. Co., Inc., radiation area monitor. 


Radiation Counter Laboratories, In CIC, PCP and fission chambers. These 
cnambers were designed by ORNL. The uranium coating of the fission cham 
ber was done at the Argonne Nationa! Laboratory. 


501 














The rapidly increasing use of electronic instruments presents eyep 


maintenance department with the problem of tube failures. Here; 


a case history of what one du Pont plant did to increase the relip 


bility of its electronic equipment. 


You can apply many of the 


techniques to cut the down time of your own electronic instrument: 


How to Increase Tube Life 


in Electronic Instruments 


BECAUSE OF THE GROWING APPLICATION of elec- 
tronic measurement and control equipment, electron tube 
reliability has become an important factor in improving 
production unit utility and reducing maintenance costs. 
In addition to the replacement cost of the tubes, lost pro- 
duction resulting from instrument failure and the labor 
cost of changing tubes and recalibrating instruments can 
easily double or triple the cost of tube failures. This paper 
summarizes recent developments in the field of electron 
tube reliability, particularly as applied to process instru- 
mentation. (Although transistors offer an excellent long- 
term solution to this problem, they will not be discussed 
because so few are yet in use.) 

There are four basic ways to reduce vacuum tube failure 
in electronic instruments. 


1. Select and install equipment which is designed for 
good electron tube reliability. 


tn 


Select and install specific tubes which provide the 
longest probable economic life. 
3. Stabilize your tubes. 


4. Anticipate failure and replace tubes at the most 
economical time prior to failure. 


You should remember that all these problems are closely 
interrelated, but for convenience I will discuss each sepa- 
rately below. 


Select Reliable Equipment 


To insure good reliability, you should carefully review 
electronic equipment prior to purchase to insure that: 


— The equipment circuits are designed for long tube-life 
and high utility. 


— The electron tubes are of the highest possible grade. 


— Adequate maintenance can be performed on the equip- 
ment. 
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Circuit Design for Reliability 


Since electron tube life depends largely on circuit pate 
meters, the importance of proper design cannot be over 
emphasized. I'll discuss first, general design feature 
which apply to the instrument as a whole, and second, cit 
cuit design features which should be incorporated. Th 
general design features which should be considered aft 


a. the use of redundant circuits 


b. environmental factors which may be detrimental # 
tube life 


c. methods of detecting and isolating impending tube 
failures. 


Redundant Circuits. The use of redundant circuits ® 
considered by many to be the best method of achieving ® 
liability in circuits which utilize electron tubes’. This tech 
nique provides circuits designed in such a way that th 
malfunction of one tube or one component will not result® 
the failure of the entire equipment. For example, the of 
put stage of a power amplifier could have two tubes operat 
ing in parallel, either one of which could carry the 
Similarly, in voltage amplifier circuits, the use of higt 
feedback and low forward gain with several gain stages” 
series will achieve this result. Diode and rectifier circuit 


3. Superior numbers refer to similarly numbered references appeam™ 
in the bibliography at the end of this article. 
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Table |. Tube Ratings: Tube Type 5691 


Maximum Design Cen-| Desired | Operating 
Rating | ter Values | Values | Values 





~ Voltage |300V de 270Vde | 230V de 290V de 


| | 
Plate Current 10ma dc | 





9ma de 





7.5ma de) 0.5ma de 
Plate Dissipation 1 watt | 0.9 watt | 0.7 watt, 0.15 watt 








can achieve redundancy through the use of bridge arrange- 


ments. While redundancy is more expensive to build and 
more complicated to maintain, the probability of failure 
can be substantially reduced. Such design techniques re- 
turn the greatest dividends in equipment where large num- 
bers of vacuum tubes are required. 

For maximum effectiveness, redundancy should be in- 
troduced at the lowest possible level of the equipment. 
For example: a three stage amplifier, each stage of which 
has a probability of failure of 1 in 1,000, within three 
months would have a total failure probability of 3 in 1,000. 
If each stage of this amplifier were made redundant, the 
probability of failure would be reduced to 1 in 500,000, 
while, if the entire amplifier is duplicated, the probability 
of failure is but 1 in 100,000. Thus, duplication of stages, 
rather than the complete amplifier, would provide five times 


the reliability. 


Environmental Conditions. A second general design re- 
quirement which you must consider is the environmental 
conditions under which your equipment is expected to op- 
erate”. For longest life, vibration should be reduced to a 
minimum. Severe vibration can reduce electron tube life 
by as much as one-half. Wherever possible, electronic equip- 
ment should be mounted to building foundations or other 
solid supports. If the location is such that vibration-free 
supporting is not possible, then shock mounts should be 
used. 

Ambient temperature also has a marked effect on tube 
life because of its effect on envelope temperature. An in- 
crease of only 30°F in bulb temperature can reduce tube 
life by as much as one-half. Bulb temperatures in excess 
of 260°F will also significantly reduce tube life”. Where 
possible, install your electronic equipment in air con- 
ditioned rooms and make every effort to hold the tempera- 
ture at an adequate level. Ambient temperatures can be 
reduced by insuring adequate spacing between tubes and 
improving ventilation with fans and vent holes in the en- 
closures. Where tube shields must be used, in addition to 
the ventilation requirements, use one of the several avail- 
able corrugated heat-dissipating types. 

A third general design technique which should be used 
is the inclusion of methods for detection of incipient fail- 
ures’. This is particularly important where extensive use 
is made of redundant circuits since the failure of one com- 
ponent may not be immediately apparent. In some equip- 
ment this may require meters and indicating lights to de- 
termine whether or not appropriate gains, currents and 
voltages are being realized. 


Check Before Installing. Finally, adequate reliability 
tests must be performed on each piece of equipment prior 
to its installation. In the case of purchased equipment, 
such data already may be available. In addition, various 
accelerated life-testing techniques can be used for user 
built equipment *, When properly conducted and eval- 
uated, such tests will return dividends, particularly where 
critical services are under consideration. 

As mentioned earlier, the circuit parameters determine 
to a large extent vacuum-tube reliability and life expec- 
tancy. As a general rule, the circuit design should be 
ro pa below the “design-center” tube ratings as given 
y the manufacturers. (“design-center” values are approxi- 
mately 90% of “maximum rating—absolute values.”) 


ws ae Tube Ratings. Recent studies show that, insofar 
ube plate-voltage, plant-current and plate-dissipation 
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Figure 1. These bar graphs show, for three differ- 
ent kinds of amplifiers, the number of tubes and am- 
plifiers that had to be replaced as the months went 
by between yearly overhauls. Probably 75% of the 
failures in the first 3 months could have been avoided 
by use of stabilized tubes. 





RES (%) 














Figure 2. This curve shows the total percent of 
tubes that failed (out of 6,000 tested) as hours of 
operation went by. Note that most failed in the first 
200 hours. If these early failures had been elimi- 
nated by stabilization, the curve would look like the 
dotted line. 
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Figure 3. A rack for stabilization of instrument elec- 
tronic tubes, which can be made at relatively low 
cost. To date 7 to 8% of tubes stabilized were found 
defective—a powerful way to cut failures. 
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are concerned, the electron tube failure rate can be doubleg 
if equipment is designed to operate at maximum ratings‘. 
If plate voltage and current are above 87% of design-cente, 
values, and if plate dissipation is above 75% of deste 
center values, tube life will be shortened significantly, Make 
detailed studies of equipment you plan to buy to see i these 
conditions are met. For example, the voltage amplifier 
an electronic controller was studied and the values shown 
in Table I were found. As you can see from the table 
while plate current and plate dissipation are wel] Within 
the desirable limits, plate voltage is above the desireg 
value. You should get such information as a guide for 
selecting equipment with high reliability and utility, 
A recent study of four types of electron tubes involving 
approximately 1,000 tubes of each type shows that, if heat. 
ers are operated at levels of 10% below rated heater Voltage 
(5.67 vs. 6.3 volts), the life of the electron tubes can be 
prolonged considerably with no adverse effect on the tube 
characteristics”. In addition to operating at reduced heater 
voltages, the heater supply voltage should be controlled to 
within approximately +5% (+0.2v). Most commercia} 
instruments neither reduce nor control heater voltages. 
you should make suitable supply circuit modifications j 
instruments to be used on critical applications. 


Select Long Life Tubes 


In reviewing circuit design details for evidence of high 
reliability, give strong emphasis to the grade of tubes used 








Table 11. Premium Tubes and Their Prototypes 
Type | © rototype Description "7 
5690 Full Wave Rectifier 
5691 | 6SL7-GT High-mu Twin Triode 
5692 | 6SN7-GT Medium-mu Twin Triode _ 
5693 | 6857 | Sharp-cut-off Pentode 
5636 , Sharp-cut-off Pentode 
5654 6AK6 _| Sharp-cut-off Pentode 4 
5670 | 2C51 Medium-mu Twin Triode 
5686 | | Beam Pentode 
5718 : oo | Medium-mu Triode 8 
5719  —— High-mu Triode 
5725 6AS6 Sharp-cut-off Pentode 
5726 6AL5 Twin Diode é 
5727 2D21 Thyratron 
5749 6BA6 Remote-cutoff Pentode 
5750 6BE6 Pentagrid Converter 
5751 12AX7 | High-mu Twin Triode 
5797 — | Semi-remote Cutoff Pentode 
5814A 12AU7 | Medium-mu Twin Triode 
5840 a Sharp-cutoff Pentode 
5896 —_— Twin Diode 
5899 ed Semi-remote Cutoff Pentode 
5902 — Beam Pentode 
6005 6AQ5 Beam Power 
6021 — Medium-mu Twin Triode 
6072 12AY7 High-mu Twin Triode 
6073 0A2 VRI50 
6074 OB2 VRI1O8 gd 
6087 5Y3GT Full Wave Rectifier 
6101 — Medium-mu Twin Triode 
6111 — Medium-mu Twin Triode 
6112 — High-mu Twin Triod2 
6134 6AC7 Sharp-cutoff Pentode 
6135 6C4 < Medium-mu Triode _ 
6136 6AU6 Sharp-cutoff Pentode 
6137 6SK7 Remote-cutoff Pentode 
6201 12AT7 _| High-mu Twin Triode —_— 
6202 6K4 Full Wave Rectifier 
6203 —— Full Wave Rectifier 
6205 —v Pentode a 
6265 6BH6 Sharp-Cutoff Pentode 
6386 —— Medium-mu Twin Triode S 
*While this list is not complete, it is representative of the wide variety af 
premium tubes available. 
eae 
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Figure 4. This curve shows how tube gain drops with age. This characteristic of tubes permits you to pre- 
dict remaining tube-life by measuring gain; when gain drops below predetermined level, tube is replaced. 


Grades available for use in commercial application are: 
a. premium tubes 


b. industrial tubes 


c. radio-type tubes 
The double and triple branded tubes are not considered 
here because at the present time they are available only 
for military applications. 

Premium tubes are carefully constructed, ruggedized and 
stabilized at the factory. Life expectancy of about 5,000 to 
10,000 hours is normal for these tubes. Industrial tubes are 
not stabilized at the factory, but are more ruggedly con- 
structed than the radio type. Maximum life-expectancy of 
these tubes ranges from 3,000 to 5,000 hours. Both indus- 
trial and premium tubes cost from two to four times as 
much as their prototypes (equivalent radio types). 

Radio tubes are types found in home radio and television 
sets. No effort is made to ruggedize or stabilize these tubes 
at the factory. Experience shows that premature-failure 
rate is high, and maximum life-expectancy ranges from 
1,000 to 5,000 hours. 

Wherever possible, be careful to see that the highest 
grade tubes are used. The premium tubes cover a wide 
range of applications and it appears that in most instances 
such tubes could be used. A list of common premium grade 
tubes and their prototypes is shown in Table II. 


Stabilize Your Tubes 


Regardless of the grade of tube you select for installation, 
some method of stabilization or aging is advisable before 
use. The following example shows how tube failures can be 
eliminated by stabilizing. A study was made of tube and 
amplifier replacements. The results are shown in terms 
- months between tube or amplifier replacement in Figure 
- It is conservatively estimated that 75% of the instru- 
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ment failures which occurred within the first three months 
could have been eliminated by use of stabilized tubes! 
This would mean the elimination of approximately 100 in- 
strument failures per year or a reduction of 30% in total 
failures for the three types of instruments. While this is 
significant in terms of maintenance cost, the primary 
benefit would have been improved reliability of the elec- 
tronic equipment and consequent higher production. 

Further evidence of the need for an initial stabilization 
period is found in Figure 2. This is a composite curve 
showing the total gradual and abrupt failures of 6,000 
tubes of 10 different types. The failure curves for all 10 
types of tubes were very similar so the composite is used 
for illustrative purposes. After the initial 200 hours of 
operation, during which most of the abrupt failures oc- 
curred (shorts, open heaters, etc.), the curve assumes an 
approximate constant slope. The effect of stabilization is 
found by shifting this curve 200 hours to the left and 
lowering it to zero as shown by the dashed line. Again, 
there is much to be gained in terms of reliability through 
stabilization. 

A rack such as that shown in Figue 3 can be made at low 
cost to stabilize large numbers of tubes. The design of this 
rack provides for applying maximum rated plate voltage, 
current and dissipation, and filament voltages, to each of 
174 tubes of 31 types. Filament stabilizing is not sufficient 
and in some instances may abnormally reduce tube life. 
All tubes (including those already stabilized for 48 hours 
at the factory) are stabilized on the rack prior to issuance 
to the field. As would be expected, failures are higher for 
the lower grade tubes. To date, the overall failure-rate of 
tubes stabilized on this rack is running 7% to 8%. In 
other words, 70 out of each 1,000 tubes used would have 
caused an instrument failure within 200 hours after instal- 
lation had these tubes not been rejected through the stabili- 
zation process. 
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but whereas point “A’’ might be 10,000 hours for Premiyy 
grade tubes, it would be only 4,000 hours for radio typ 
tubes. Since most equipment of this type is designed 1, 
operate satisfactorily at reduced gains, a pre-determings 
level can be established below which the tube Would ays 
matically be changed. Monthly checks would give amp 
warning of impending failure. 

In summary: once the problem of electron tube reliability 
is recognized, corrective measures can be taken to improy 
the condition where the economics of the situation Dro 
vides justification. It is important that reliability be key, 
in mind throughout the purchase, design, installation and 
maintenance stages. The points outlined above can be Used 
to achieve electron tube reliability sufficient for mogt in 
stallations. 


Replace Tubes Before They Fail 


The maintenance procedures which are used for elec- 
tronic instruments have a significant effect on prolonging 
the life and increasing the use of equipment. There are 
two basic ways to anticipate failures and replace tubes at 
the most economical time before failure: 


1. Replace all tubes at regular, pre-determined in- 
tervals; the interval to be determined by past 
experience. 


2. Measure gain, voltage, current, power output or 
other critical circuit parameters at regular inter- 
vals while the tubes are in place and in service; 
then, replace tubes when they fall below pre- 
determined values. 


A combination of these two maintenance methods probably 
is the most economical way to improve electron tube re- 
liability. 

For installations with a large number of duplicate cir- |. 
cuits, and where sufficient data are available, the first 
method seems the most practical and reliable. Most in- 2. 
strument work falls into this category. For example: 
referring to the data shown in Figure 1, approximately 
30% of failures occurring between instrument overhauls 
would be eliminated for amplifiers “A” and “B” if the re- 4. Davies J. A Stabilization and Life Test Defectives, General Electric Cp 
placement times were shortened from one year to six pene Set eee. & Sane ne . ee 
months. This would mean the elimination of approximately 6. General Report No. |, Investigation of Electron Tube Reliability 
90 instrument failures per year when considering 411 in- Military Application, Aeronautical Washington 6, D. ¢ 
struments. While 40% of amplifier “C’’ replacements could a 


<P : . Harris, V. and Tall, M. M 
be eliminated by shortening the overhaul frequency to six ty, AILE.E. Par er No. 55-588 
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Tubes Are Not Obsolete 
Tubes vs. Transistors. Over the years science is every indication that both will become more im- 
has found two methods of accomplishing important portant. Each has unique features; neither can T 
electronic functions such as rectifying currents completely replace the other. It is apparent that al 
and amplifying signals. The first method, now a the most significant similarity between vacuum 
half-century old, utilizes electrons moving in a tubes and transistors is: both are getting better D 
vacuum. The second, which has become useful all the time! 
only in the past decade, utilizes electrons moving As Dr. C. G. Suits, General Electric’s vice presi- i 
in a solid. Publicity aimed at glamorizing the dent and research director, says: “Here, with the a 
solid-state transistor has fostered a popular mis- tiny vacuum tube on one hand and the tiny ex 
conception—that transistors will eventually make transistor on the other, is the sort of competition W 
vacuum tubes obsolete. The fact is that the two that is typical of industrial research. By sim- di 
kinds of devices complement each other. Tubes ultaneously exploring different approaches to a be 
can operate at much higher temperatures; transis- goal, we can make sure that the scientific fron- a 
tors have longer theoretical lifetimes. Transistors tier is thoroughly covered.” (Courtesy The Re- 
are very small and sturdy. So, now are some search Laboratory Digest, Summer, 1957, General ti 
tubes. In short, for the foreseeable future, there Electric Company.) 
——< 
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ENGINEERS’ NOTEBOOK 
ee 


Because the compression of natural gas is not done under the theoretical- 
ly ideal conditions, corrections must be used in calculating compressor per- 


formance. 


Here is a case history of how one pipeline company saved 


engineering time by solving this equation on an automatic computer. 


Machine Computation 


of Gas Compressor Load Curves’ 


IN THE ENGINEERING DEPARTMENT of the United 
Gas Pipeline Company, we are using an electronic com- 
puter—the Electro Datatron Model 204—to provide the data 
from which we draw performance, or “load,”’ curves for our 
gas compressors. This use of the computer not only saves 
us engineering time, but permits us to start with a more 
basic equation. 

These compressor load curves show the loading on the 
compressor. Curves for 90%, 100%, and 110% of full 
load are plotted. In addition to this graphical data, we 
plot curves showing the values of capacity in terms of 
cubic feet per revolution of the reciprocating compressor at 
various values of inlet (suction) and outlet (discharge) 
compressor cylinder pressures. 


Basic Compressor Work Equation 


The above data were usually plotted from the basic work 
equation of compression of an ideal gas. This is usually 
stated: 


k-1 
k , P, k —l 
Wk =; P, V, ( P, ) | 


where: Wk = work in foot Ibs 
k = k value of gas 
P, = suction pressure lbs/sq ft 
P, = discharge pressure lbs/sq ft 
V, = volume in cubic feet at pressure P, 


1 
To the above equation, an efficiency or loss factor is usually 
applied. 


Departures from Ideal Conditions 


However, compression of natural gas is not under ideal 
conditions; therefore, corrections must be applied to take 
care of the analysis of the gas, the pressures at which 
compression takes place, and the temperature of the gas. 
We attempted to make these corrections as closely as con- 
ditions of operation would permit by starting at a more 
basic equation. The final equation we set up was expressed, 
not in work units, but in percent load. 

_The final equation we developed for machine interpreta- 
tion was: 


“This article is taken from ine "' ifi : " . 
one of the nine ‘'specific techniques" sessions 
of The Data Handlin i 
Q Workshop, ISA I2th A | f h 
Cleveland, Ohio, September 9 14, 1957. 2 alee yet 
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by M. M. Heller, Engineer 
United Gas Pipeline Company 


Shreveport, Louisiana 


Percent Rated Load = 0.22 CL, P, rpm AH 


T, bhp 
where: bhp = rated brake horsepower 
C = compressor capacity in standard cubic 
feet per revolution 
AH = enthalpy change due to an isentropic com 


pression from inlet to outlet pressure in 
Btu per pound mole 


L, = loss factor of compressor developed for 
1.077 + 0.057 
one group of compressors ree. 
P, 1 
P, = base pressure in psia: in our case, 14.9 
psia 
P, = inlet pressure in psia 
P, = outlet pressure psia 
rpm = engine speed 
T, = base temperature, degrees Rankine 


Compressor Loss Factors 


The loss factor was originally supplied to us by the 
engine-compressor manufacturer. This curve represents 
an average loss for a particular group of compressors op- 
erating within a specified range of high, natural-gas pipe- 
line pressures. For low operating pressures, the same loss 
curve would not apply. Each manufacturer should provide 
the loss factor for his compressor for operation of that 
compressor through a specified operating pressure range. 

The capacity equation, which is normally stated as 
volumetric efficiency multiplied by piston displacement and 
corrected for base temperature and pressure, we rewrote as 


follows: 
C PD R*, a d, cl P P 
aie. es a a Sa 
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After the programing was completed, we established , 


























where: C = as defined in load equation 
ad, = density of gas at inlet conditions in pound system to set up the cards. This permits the engineer why 
moles per cubic foot wants the calculations to set up his cards for the requires 
d, = density of gas at outlet conditions in results without having to provide personnel to operaty 
pound moles per cubic foot the computer (See Figure 1). Figure 2 shows the fing! 
cl = percent clearance of compressor cylinder compressor load curves which are the end result of ow 
P, = base pressure (in our case 14.9 psia) procedure. 
PD = piston displacement in cubic feet per rev- 
olution Thus, our use of an automatic computer Provides oy 
R = universal gas constant engineers with a set of data which they get with the least 
T, = base temperatures (our normal value used effort, and which is consistent with the natural gas actually 
= §20°R) being compressed in a particular machine. : 
an 
SAMPLE PAGE OF 
DATA SHEET 
COMPRESSOR CAPACITY CALCULATIONS 
DATATRON COMPUTER 
PROGRAM # DATA GROUP 
DESCRIPTION Word 
Nitrogen 1 
2 . 
Composition 
Me 3 Card 
4 No, 1 
Pro 5 
I 6 
Normal Butane 7 
Iso-Pentane 8 
Normal Pentane 4 
Normal Hexane 2 Composition 
3 Card 
No. 2 
4 
5 
6 
7 
8 
e 
sure 1 
e.lemperature 2 
Station 
3 Card 
No. 3 
4 
5 
6 
7 
8 
1 
2 
Capacity 
3 Card 
No. 4 
4 
5 
6 
7 
8 
"X" Signifies location of decimal point 
—— 
Figure 1. A sample of the data sheet used in calculating gas pipeline compressor capacities. This al- 
lows the engineer to set up the problem without having to provide any personnel for computer operation. 
ISA Jo 
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UuUCTION 


PRESSURE 


COMPRESSOR DATA: f+ 
RATED SPEED 330 So Sh Beh 


COMPR. CYL. W.P.; PSIG 1000 
PISTQ’ ROD DIA.; LN. 3-4" 
PISTON DISPL.; CU. FT./REV. 4,.848 
AVE, FIXED CLEARANCE: % 50.3 
AME, TOTAL CLEARANCE: % 50.3 
B.H.P. AVAILABLE FOR COMP. GAS 1300 


NOTE: THESE CURVES HAVE ACCOUNTED FOR 


- Fr feu 


Figure 2. The end result of the electronic computer c 


CAPACITIES IN CUBIC FEET PER REVOLUTION 
AT 14.9 PSIA AND SUCTION TEMPERATURE 


alculation are these compressor load curves. 
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In this, his fourth ISA Journal article on Professional En- 
gineering Licensure, John Constance, recognized councilor 


who has helped scores of engineers to successfully pre- 
pare for registration, tells you exactly how to relax 
and do your best on the all important examination day. 





How to Prepare for Registration Exams 


If you have the experience and 
professional know-how, your _ state 
registration board of examiners wants 
you to have a Professional Engineers’ 
License. It’s not their desire to throw 
road blocks in your path toward 
licensure—the opposite is true. Boards 
want to recognize engineering as a 
profession by awarding licenses to 
the greatest possible number of truly 
qualified practicing engineers. 

Yet, it is the boards’ responsibility 
to the public to keep unqualified peo- 
ple from assuming responsibility for 
design and construction that involve 
public health, life, and safety. And 
boards rely largely on written ex- 
aminations to separate the unqualified 
from the qualified engineers. 

Registration exams are designed to 
learn if the candidate understands the 
basic engineering profession tools, and 
whether or not he is able to use these 
tools and his training and experience 
to solve design and application prob- 
lems. More than anyone, boards 
know the challenges of sitting for a 
written examination. It is a tall 
order, and state examining boards are 
always exploring new ways to give 
fair examinations and to learn what 
the candidate knows. 


Exam Need Not Be Frightening 


The prospect of an examination 
often causes applicants considerable 
anguish. This is understandable to 
all—the exam is usually rough—it has 
to be to discover the competent. But 
it need not be frightening. If the 
candidate knows what to expect and 
knows how to prepare, mental strain 
will be eased, and he will do a better 
job on the exam. 

Generally, the exam is the biggest 
stumbling block for the candidate. 
But it doesn’t have to be. Younger 
people find the exams easier than the 
older candidates. Boards are under- 
standing in this respect for they are 
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now studying means for making the 
exam more “palatable” to the older 
group. While the newer tests will not 
be easier, the, will provide the older 
man an opportunity to show his 
mature engineering judgment. 


Objectives of the Exam 


Here is what your board wants to 
know when you sit for the exam: 1. 
Whether or not you understand basic 
engineering principles. 2. If your 
training and experience have taught 
you how to apply these principles to 
practical engineering problems. The 
man who writes up the exam endeav- 
ors to present a broad distribution of 
problems. Seldom does he go off the 
track and become one-sided. There- 
fore, if you are prepared, you are like- 
ly to find enough questions that are 
right up your alley. 


Exam in Parts 


The various state boards commonly 
divide written exams into four parts, 
each four hours long, spread over two 
consecutive days. The first day covers 
basics; the second applications. A 
few of the states (New York) feel 
they get good coverage in three 4-hour 
examinations, in either three consecu- 
tive half-days, or a full day plus the 
next half-day. 

All board exams show surprising 
uniformity. This is done to develop 
greater so-called reciprocity (like- 
treatment) for engineers who must 
cross state lines in their jobs. Ques- 
tions and problems usually come from 
engineering college faculties, profes- 
sional engineers, and board members 
themselves. Papers generally are 
graded by those who compile them, 
but in all cases they are reviewed by 
the boards themselves as a final check. 

Since 1931, the boards have made a 
concerted effort to get more uniform- 
ity in the type, quantity and quality of 


the questions posed in the writia 
exam. There is still much work to & 
in this area. But their efforts hay 
not slackened, for licensure by 
dorsement, resulting from equivalent 
exams, is common practice amoy 
most states. 

Results, too, are similar. Mo 
states come quite close to the folloy 
ing averages: 

71% of all applicants are regs 
tered by boards 

24% fail test or are denied a 
other grounds 

5% fail to report for exam # 
have action pending for variow 
reasons 


Of the 71% registered: 
60% were by education, exper 
ence, reciprocity, endorsement 
3% were by personal interview 
(fast disappearing.) 
6% were by oral interviews (fast 
disappearing ) 
31% were by written examination 
(fast on the increase) 


First Day’s Exam 


Practically all boards conform ¥ 
first day’s questions as found by @ 
National Council of State Boards ¢ 
Mngineering Examiners (NCSBEB), 
which cover material with which @ 
engineers can be expected to be fami: 
iar and which forms the common 0 
of all engineering college currictlé 
It includes: 


mathematics through calculus 


engineering economics and 
nomic selection 


basic chemistry 
—principles of physics 


—thermodynamics 
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—runuamentais of ser 
transmitting electricity 


—mechan 
namics 

—strength of materials and theory 
of structures 


Math is Basic 


The basic importance of mathema- 
tics to the expression and application 
of engineering problems, along with 
the ease with which mathematical 
problems can be devised, have led to 
the common use of such problems in 
registration exams. 

But since these problems often re- 
veal nothing except the candidate’s 
skill at mathematical manipulation, 
which is far less important than the 
ability to use math to solve actual en- 
gineering problems, some boards give 
no problems of this type at all. They 
rely on problems in application to re- 
veal the candidate’s mathematical 
ability. 

New York has found that such an 
approach cuts examination time and 
gives its board a closer look into the 
engineering make-up of the candidate. 


Experience On Trial in Second 
Day’s Exam 


The second day’s questions are some- 
what of the essay type. Or they may 
call for a detailed description of a 
project with which you have had ex- 
perience. Their intent is to test your 
judgment in economics as well as prac- 
tical engineering. And the examiners 
word questions so that you need prac- 
tical engineering. Erample: List the 
advantages of the orifice type meter and 
outline a method for determining size 
of orifice in flow of gas in a pipeline. 
An inexperienced man would probably 
fumble the solution to such a problem, 
while the experienced engineer prob- 
ably could field it with ease. Since 
the exam tries to measure the mini- 
mum qualifications for registration, 
questions are usually of this quality. 

In Wisconsin, the candidate is apt 
to find a few questions on ethical prin- 
ciples in this part of the exam. This 
has long been a neglected area, but 
Wisconsin’s move is part of a trend 
that is slowly developing. New York 
Stresses engineering economics and 
practice in the third part of its three- 
part examination. And throughout the 
country, material on business law and 
contracts are likely to appear on the 
exam, 


Time to Answer 


Boards are not interested in asking 
questions requiring extremely long 
answers. Usually, a question is sup- 
posed to take from 20 to 35 minutes 
to answer. Some take even less time. 
Most examiners give equal weight to 
all questions, thus discouraging long 
answers. What is the result? The 


November 1957 


generating and 


ies—both statics and dy- 





more mature candidate chooses his 
words carefully. 


Exam Practices 


Some state boards use the open-book 
exam; others the closed-book. The 
open-book exam measures your ability 
to recognize and correctly apply en- 
gineering principles. Some examiners 
include a limited number of closed- 
book questions, especially when such 
questions include definitions that 
could be easily found and copied from 
a book. 


Preparing for the Exam 


An early start is important. The 
typical license candidate spends a lot 
of time and money preparing for his 
test. Generally, some serious thought 
in planning this preparation can keep 
it from being wasted. Ultimate suc- 
cess in the exam depends in a great 
measure on how you go about it. 

Experience shows that the average 
candidate who fails to pass has tried 
the “cook book” approach to the exam. 
He will study sample problems hoping 
that he will be able to spot a similar 
one in the exam, then all he would 
have to do is put the variables in the 
formula and grind out the answer. 
But it never seems to work out that 
way for these unprepared persons. 

Although the main core of the exam 
questions remain the same from year 
to year, the examiners are pretty skill- 
ful in changing the window dressing, 
and under the pressure of the exam, 
the “cook book” man generally misses 
the basic requirements of the problem 
and comes up with the wrong recipe. 

There is no substitute for faithful 
attendance at refresher courses, atten- 
tion to home assignments, etc., in your 
preparation. If you simply work out 
problems without getting a good un- 
derstanding of fundamentals, you are 
most likely to trap yourself into a 
feeling of hollow security. 


Preparation Material 


Compilations of past examinations 
and lists of helpful texts are the basic 
tools for preparation. Write your 
state secretary (see September 1957 
issue) for information as to their 
availability. Past exams contain valu- 
able data and constants which the can- 
didate can use to advantage in work- 
ing out the exam. They give you a 
chance to clear up ambiguous word- 
ing and spot impractical approaches 
to various types of problems—and in 
the process, build up your confidence. 
Special study aids are available, but 
must be used in conjunction with 
standard texts where necessary. 


Sitting for the Exam 


Here are some pointers on the art of 
taking the PE exam: 


Get a good night’s rest before the 
exam. 


—Get to the exam room early, but 
don’t rush. 


-—Sit in a well-lighted area of the 
room. 


-Be sure to read all directions care- 
fully. 


| 


—Write neatly—usually in ink. 


-Write on one side of the paper 
only. 


Write no more than one solution 
on any one sheet. 


Draw a diagram with each solu- 
tion. 


Do the easiest problem first. It 
will build up confidence. 


Allow yourself equal time for 


each problem. 


Don’t linger over problems you 
cannot answer. 


After solving reread your prob- 
lem. 


Take 15 minutes to read through the 
entire exam before attempting to 
answer any problems, checking off 
those problems with which you are 
most familiar. It will be time well 
spent. Then divide your time equally 
among the problems you have elected 
to answer. When the time you have 
allotted to a problem runs out, go on 
to the next one—even if you are not 
finished. Remember: Examiners give 
you credit for simply setting up the 
solution and showing an understand- 
ing of what is wanted. Beware the 
habit of most candidates to spend a 
great deal of time trying to get refined 
answers numerically at the expense of 
completely ignoring another problem 
that he could answer with relative 
ease. 


Solve the complete requirement of 
problems. This shows breadth of un- 
derstanding. If time is running out, 
set up the solution step-by-step and 
carry through the numerical solution 
as far as time permits. 


Exam Post Mortems 


A common complaint in the exam 
post mortems is that the candidate 
“just could not recall the simplest 
formula,” or “was prepared but just 
couldn’t respond.” He had run into 
an emotional block. Avoid this pit- 
fall by simply relaring. During the 
exam take a break for a minute or 
two. 


But remember: The best defense 
against emotional block or exam room 
tensions is careful preparation. There 
is really no substitute. 
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Micro Electron Analyzer. Arthur Young , 
(left) and Dr. Charles Schwartz are hen r 
at work with the new electron probe r 
microanalyzer which they helped design , 
and build at Battelle Memorial Instituts , 
Columbus, Ohio. The instrument cay ; 


isolate for analysis a region less th 
| /100,000 inch in diameter, and analyze 
all elements of periodic table from ele. 
ment 13 (aluminum) up. This is analyse 
on a much finer scale than possible with 
any previous microanalysis technique, 


< 


Doctor's Data Center. Satisfying the 
changing temperature needs of critica 
hospital areas, such as operating, ob 
stetrics, psychiatric and X-ray dak 
rooms, is the job of this new Mir 
neapolis-Honeywell ''Hospital-Masten. 
Doctors simply phone in temperaturtt 
wanted. Desk nurse sets knob to desired 
temperature and checks indicator i 
front of her. Included are alarms for 
low humidity, low and high temperature, 
fire. and alarm showing when patient 
has left his bed. 


4 


Science Mobile. This group of vacatior 
ing high school girls at YMCA Camp 
Muzumdar, California, is learning about 
Geiger Counters and ‘black light 
thanks to the youth training program 
of the Aircraft Electrical Society. The 
Society fitted out the ‘Youth Training 
Mobile Lab’ (rear) with electronic, 
dio, and meteorological _instrumef 
demonstrations. Trailer travels 
camps and schools in Southern Califor 





nia to interest young people in scier 
tific and engineering careers. 
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King-Size Pull. Ground crewmen cov- 
er their ears, as pilot guns the engine 
of this USAF. fighter plane. Full 
thrust of the mighty engine is being 
measured by the Martin-Decker Se- 
vies SL Tension Cell (photo insert) and 
read out directly in thousands of 
oounds by the 12 Loadscale dial. 
This instrument enables Air Force 
technicians to check out actual en- 
gine performance in minutes. 
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All Attention! Ignoring pretty Virginia Harrison 
these visitors to ISA's Cleveland Show demon 
strate remarkable powers of concentration as 
they watch the Weston speedometer, part of the 
Daystrom Controlonics display. Virginia's top 
speed of 20 miles per hour is converted into an 
electrical signal by the Weston tachometer mag- 
neto attached to the rear bicycle wheel, and 
read out by several indicators and the recorder. 





Peaceful Bomb. Trailing along below a plane far 
above the fields of Southern England, this bomb 
shaped aerial magnetometer plots the earth 

maanetic field—data used to locate hidden min 
erals, petroleum and gas. Survey is by Canadian 
Aero Service, Ltd., which has flown a million 
miles throughout the worid. The “bomb” i 


Maanetometer Model III, designed by Gulf Re 
earch R Development Co. Harmarville Penn- 
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> | (UU 
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Ww 
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U 
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a 3 DRAIN 
= VENT RECORDER O— |~—O sampie 
« TRAP 
: oe ae e SYSTEM 
2 VENT LINE ORAIN 
= PLANT AIR TO fe 
> SAMPLE VALVES CHECK 
Figure 1. This chlorine sampling system was de- Figure 2. These auxiliary equipments for a chlorine 


signed, built, and tested even before the chromato- 
graph was developed. 


The Development of 


chromatograph have operated satisfactorily for over 
a year. 


Gas Chromatographs 


Only three years ago, little was known about gas chromatography, no 
commercial instruments were available, and only limited experimenta- 
tion was underway. But a few companies, tantalized by this technique 
of tremendous potential, began building and testing their own designs. 
Says author Spracklen, “It’s unfortunate that we in the process field 
didn’t recognize the value of gas chromatography 15 or 20 years ago.” 


AS A RULE, PRACTICAL PLANT-STREAM ANALYZ- 
ERS have followed similar laboratory instruments by at 
least five years. The gas chromatograph was the excep- 
tion. The simplicity and reliability of this technique per- 
mitted process gas chromatographs to follow very closely 
the introduction of commercial laboratory instruments. 
Today, at least 10 commercial instrument companies manu- 
facture and market chromatographic analyzers for labora- 
tories. Recently, three companies have announced their 
intention to produce or sell process gas chromatographs. 
This paper describes the development and performance of 
one such unit. 


Development Begun 


The Specialized Instruments Department of Carbide & 
Carbon, recognizing three years ago that chromatography 
would play a vital part in monitoring and controlling of 
processes, started the development of a plant analyzer. 
Initially, the group developed a number of laboratory 
analyzers. These were set up for evaluation purposes in 
various Carbide laboratories, where the reliability of the 
technique and the performance of the instruments were 
studied under varying conditions. 


*Based on a presentation to the Ninth Anndal Symposium on Process 
Fluid Analyzers, ISA New Jersey Section, April 2, 175 
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by S. B. Spracklent 
Associate Research Director—Process Instrument 
Research and Application Engineering 
Beckman Instruments, Incorporated 


Fullerton, California 


We soon recognized that the technique could be safely 
applied to process instruments. In fact, the performalt 
of the analyzers in the laboratory initiated a high-priorlll 
program to develop a plant instrument. The first use of tht 
unit was to measure the purity of a gaseous chlorine strem@® 
varying between 95 and 100%. A continuous record 
desired that would be accurate to 4% of the total amoul 
of chlorine present. Unquestionably, the application 
difficult; it provided the incentive to develop an analyz 
that would have a relatively short pay-out time. 


tFormerly with Specialized Instruments Department, Union Carbide } 
Carbon Chemical Company, South Charleston, West Virginia. 
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Figure 3. The temperature control system 


Analyzer No Better than Sampler 


For many years we had held that “an instrument, no 
matter how well engineered and designed, is only as good as 
the sample handling ahead of it.” This problem required 
the development of a system of corrosion resistant scrub- 
bers and traps for removal of contaminants that would 
render the instrument inoperative—without changing the 
composition of the stream. The entire sampling system 
was designed, fabricated, and installed before the instru- 
ment was developed, in order to determine the corrosion 
rates and the attention or maintenance factor. Figures 1 
and 2 show the sampling system and the auxiliary utilities 
required for this application. This system has been in 
continuous operation for more than a year and has been 
satisfactory from all points of view. 





Temperature Control 


Meanwhile, our laboratory evaluations showed that close 
temperature control was essential. The temperature of the 
carrier gas, the sample gas, and the detecting device re- 
quires extremely close control. When using helium as a 
carrier gas and a thermal conductivity detector, the temper- 
ature must be maintained to at least 0.1°C. Due to its 
simplicity and low cost, on-off temperature control, in con- 
junction with adequate insulation, was investigated. Two 
serious objections were found to this type of control. Ist. 
The dead zone, inherent in on-off control, gave rise to a 
temperature cycle that depended in frequency on ambient 
temperature. 2nd. As the electric power used for heating 
the instrument is the same source as that supplying the 
measuring bridge-circuit, voltage surges in the on-off cycle 
caused surges in the bridge circuit. So proportional tem- 
perature-control was necessary. A study of the perform- 
ance and cost of commercially available proportional con- 
trollers having a sensitivity of 0.1°C indicated that a 
satisfactory unit was. priced over $500. This immediately 
ruled them out. ‘ 

We then decided to investigate some inexpensive com- 
ne. We found a dual proportioning sys- 
that Sisting of two relatively inexpensive components, 

very adequately fulfilled the requirements of close 
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which finally evolved is shown above. 


control and economy. It eventually proved virtually main- 
tenance free. 

For close control, a primary throttling band ranging 
from off to maximum heating capacity is used. The com- 
ponent chosen for the primary element was a standard 
regulator actuating a one-to-one relay. The second pro- 
portional band, or the vernier control, is a relatively in- 
expensive pressure regulator. This unit uses a two pounds 
per square inch (psi) differential air-signal for the com- 
plete range. This dual proportioning system allows a sen- 
sitivity of 0.2 of a degree sensitivity for each psi change in 
the output of the transmitter. Thus, it is possible to cover 
the complete temperature range of the instrument with a 
control sensitivity of considerably less than 0.1°C. 


Design for Safety 


Another factor influencing design at this point was Car- 
bide & Carbon’s general safety policy. So, after careful 
analysis of the limitations imposed by the use of explosion- 
proof housings, we adopted an alternative method which 
has proved satisfactory over a number of years. A vapor- 
tight case, purged with dry instrument-air or nitrogen, is 
the accepted enclosure. If the sample line breaks inside 
the case, there is enough nitrogen or instrument air to 
dilute the gas to less than 50% of the lower explosive 
limit. 

Since the analyzer portion of the unit is reasonably spa- 
cious, to allow for ease in servicing and modification of the 
components, some mechanism for eliminating thermal 
gradients and dead zones had to be devised. Initially, the 
heat exchanged air was used to drive an air motor, which 
in turn circulated the air within the analyzer. A _ sur- 
prisingly more efficient and less expensive modification was 
devised, allowing the replacement of the air motor with a 
Venturi nozzle. The energy of the 1 cubic foot per minute 
(cfm) air at 7 psi allows the Venturi nozzle to circulate 10 
cfm of air within the case. This completely eliminated 
dead zones and thermal gradients. 

Another important point that entered into the design 
was the necessity for instantaneous availability of heat 
when needed. Since the heating element was located in 
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Figure 4. This flow-control system holds the weight 
of carrier gas flowing through the chromatograph to 
better than 1% of flow. 


the chamber separate from the analyzer case, heat was in- 


stantly available. 


How Ternperature Control Works 


Figure 3 is a schematic diagram of the temperature 
control system that finally evolved. A is a standard 
proportional controller with a maximum sensitivity of 5 
psi output pressure per degree centigrade. B is the ex- 
ternal heating chamber containing a 500-watt heater. C 
is the pneumatic relay that is actuated by A to control the 
air flow to the heat exchanger. D is the secondary pro- 
portional unit, varying from fully open to fully closed over 
a 2 psi or less pressure range. E is the Venturi nozzle. 
F is a flow orifice calculated to maintain the proper back 
pressure for 1 cfm flow. 

The operation of the system is as follows. With the air 
shut off at G, no flow passes through C; hence, the cold air 
flow into the unit can be set by adjusting D. This is set 
for the pressure equivalent to 1 cfm, or about 7 psig on 
gauge H. If we assume the temperature of the case is 
lower than the set point of A, when G is opened the con- 
troller will open C proportionately and allow air to flow 
across the heater, through the orifice and Venturi, into 
the instrument case. If A calls for full heat, valve C will 
open wide, allowing the air pressure ahead of the orifice F 
to build up to a higher pressure than the. setting on D. 
This immediately shuts off the cold air flow. 

As the temperature of the case comes into the control 
range, the signal from A proportionately closes C, and the 
air pressure indicated by H decreases. This is the actua- 
tion of the first proportional band. When the pressure 
decreases to within the range of the set pressure of D, the 
system enters into the second proportional band. This band 
is within the first. Actually, the first band has the range 
of 2-15 psig pressure, and the second 6-8 psig. The second 
band is steep and very sensitive. The second band, through 
actuation of D, allows cold air to mix with the air from the 
heat exchanger in linear proportion. Obviously, when the 
temperature overshoots as the unit comes into control, the 
pressure at F decreases to a point lower than the set point 
D; under these conditions no heated air will enter the case, 
but circulation is maintained by the 1 cu ft per minute of 
cold air. 

As stated previously, the controller A has a sensitivity of 
5 psi per degree C. Since the regulator D has a band 2 
psi wide, the temperature control range is +0.2°C for the 
complete proportional band. Thus, it can be seen that the 
control stability is better than +--0.1°C over wide ambicnt 
temperature changes. 
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Figure 5. Special designed rotary valve placing all 
valving operations in a single body to minimize dead 
volume. 


Flow Control 


A second extremely important design factor in an analy, 
er of this type is precise control of the carrier gas flow. 
For reliable long-time performance and accuracy, the 
weight of carrier gas flowing through the chromatographic 
column must be controlled to better than 1% of the total 
flow. This was done by roughly controlling the gas pres 
sure external to the instrument, followed by precise flow 
control within the instrument at constant temperature 
The system is shown in Figure 4. The pressure-controlle 
helium passes into the unit and is heat exchanged against 
the precisely-controlled air in the analyzer box with a 1/l 
hp heat exchanger. The flow is then controlled across 4 
fixed capillary restrictor. 

The sample gas is pressure- and flow-controlled externally 
to the instrument as described previously, and then passed 
through a similar heat exchanger within the case. After 
passing through the valve and sample loop, it is discharged 
at atmospheric pressure through a vent system. 

The importance of precisely controlling the temperatures 
of the sample and carrier cannot be overstressed. Hence, 
we have not hesitated to go to great measures in designing 
a system with an adequate safety factor. 


Minimum Volume Valving System 


Actually, the working heart of this instrument is the 
valving system. In order to obtain an accurate analysis 
of samples, it is necessary to introduce precisely-reprodut 
ble quantities of sample gas. 

The first analyzer we developed utilized five 2-way valves, 
with air motors on each valve body (Figure 4). These 
valves were very satisfactory from an operating point d 
view. The records got from the analyzer exhibited cob 
siderable “tailing,” or spreading, of the component updo 
its emergency from the column. This was attributed 
dead volume in the valve connections, allowing back dif 
fusion of helium in the sample. So, we designed a rotary 
valve to reduce the dead volume to a minimum and incor 
porate all of the valving operations in one body, allowing 
the use of a single actuator (Figure 5). A number of thes 
valves were fabricated and placed on plant instruments fo 
evaluation. 

Finally, a linear valve was developed. Figure 6 show 
this valve. The unit is of the spool type. It is sealed will 
silastic quad rings. It can be used at high pressures and 
temperatures without leakage. The unit has built into i 
the action of five separate valves, plus the measuring and 
reference thermal-conductivity cells. The space require 
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nd diffusion probability are at a mini- 
ments, dead Pool is moved pneumatically, with a spring 
_— These valves require little lubrication. The quad 
yes ill require eventual, routine replacement. 
— we aration column is the next component in the 
i pon ny This phase of chromatography will not be 
mere here. It is sufficient to say that we designed enough 
bf the analyzer to allow complete versatility 


e into ; ; 
eon length, size, and the other modifications neces- 
pe to application engineer the instrument. 


Detector Bridge Circuits 

The detector follows the column, and is the transducer 
that enables the quantitative translation of binary com- 
position of the separated components of the gas and helium 
to be recorded as an electrical signal. A variety of dif- 
ferent detectors and systems were tried. It was found 
that none could compete with thermal conductivity from 
the standpoints of simplicity, performance, economics, and 
reliability. Both hot-wire and thermistor-type thermal 
conductivity elements were tried. We chose the thermistor 
type for measurements in the temperature range of 50-125 C. 
In this range, the thermistor has a greater sensitivity than 
the hot-wire filament at an equivalent signal-to-noise ratio. 
In addition, it has a faster response and requires less 
power to operate. With an increase in temperature, how- 
ever, a performance crossover-point is noted. This is where 
the hot filament should be used. 

Electrically, the detectors form two opposite legs of a 
Wheatstone bridge (Figure 7). The power to this bridge 
is maintained essentially constant from a precise and rather 
novel power supply. Zeroing of the bridge is affected by an 
adjustable shunt arrangement. Experience with a number 
of prototype plant analyzers, utilizing only this manual 
zero, indicated that the zero drift, although small, was 
troublesome. A study of the measuring thermistor in- 
dicated that its response was changing due to minute sur- 
face contamination. Since it appeared that the hot wire 
would be subject to a similar drift due to changing re- 
sistance, a very simple automatic zeroing mechanism was 
incorporated into the unit. This allows the instrument to 
be zeroed once each cycle by using the signal from the 
bridge, at a time when only helium is present, to actuate a 
potentiometer by means of the recorder power. 

Basically there are two means whereby the signal gene- 
rated by the gas chromatograph can be converted to an 
analytical figure: one is peak-height measurement; the 
other, area under the curve. Both values are directly pro- 
portional to the concentration of the component. Our 
laboratory work showed that regardless of the method used, 
the instrument had to be empirically calibrated with known 
samples. Since the majority of the process instruments 
would be monitoring or controlling plant streams wherein 
the deviation of any component from normal would be 
small, the peak-height measurement was chosen. One im- 
portant reason for making this choice was the simplicity of 
obtaining individua! calibrations for each gas component 
from laboratory prepared samples. Another reason, of 
course, Was economy and practicality. 


Component Selection and Timing 


Since the sample injection system is the most limiting 
factor in terms of over-all accuracy, it seemed desirable 
to measure each component at its individual maximum sen- 
sitivity. This, of course, is quite important in measuring 
low percent impurities in streams; for instance, impurities 
in a 98% ethylene stream. 

Programing or sequencing of plant type chromatographic 
analyzers is necessary, since the technique is essentially a 
continuous, batch analysis. Commercially available timers 
with up to 14 switches and cams per timing motor were 
used. The reasons for these multiple cams and switches 
are readily apparent if one examines the operations that are 
pb ce For instance, to analyze a stream contain- 
red ats. the following actuation relative to 

0 be incorporated. 

1. automatic zero of bridge 

2. introduction of sample 
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Figure 6. Special linear valve combining action of 
five separate valves, plus reference thermal and con- 
ductivity cells. 


3. ten sequence each component signal through the 
proper calibrating potentiometer 


Intermittent Chart Drive 

It became evident that the analysis of streams having 
multiple components would require considerable chart 
paper. A solution to this problem was readily apparent if 
the instrument could be modified to draw bar graphs, in- 
stead of spectra, for each component. This is accomplished 
by control of the chart motor drive in the recorder, wherein 
the motor is stopped while the pen records the peak height. 
Upon return of the pen to zero, the chart is advanced 
approximately one-eighth of an inch. If multi-stream 
analyses are made, an additional cam switch in the timer 
advances the chart an extra eighth inch between streams. 
Another cam switch is used to advance the chart an addi- 
tional eighth inch at the end of an entire master sequence. 

The above describes the stages of development that we 
found necessary to arrive at an instrument capable of re- 
liable, trouble-free performance on plant streams. There 
are quite a number of these analyzers on streams in the 
various Carbide plants. They have been giving excellent 
service, requiring attention half a day per month. The pay- 
out time, in some instances, has been of the order of days 
or weeks, instead of the usual one to two years. There is 
no question in our minds as to the suitability of this tech- 
nique for plant monitoring. We feel that the instrument, 
as it now stands, is essentially free of difficulties. It is 
only a matter of time before literature will reveal the 
performance of such units on actual plant control. 
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Figure 7. Two thermal-conductivity-type detectors 
form opposite legs of Wheatstone bridge. 
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FIER Survey of Technical Institutes Finds— 


» unusual interest in the field of Instrumentation 
») little emphasis on process control technology 
» urgent need for texts, teachers and advice 


One of the first major projects undertaken by the Foun- 
dation for Instrumentation Education and Research was 
its survey last summer of formal post high-school educa- 
tion in its field. By mid-September this survey—made by 
mail to 90 of the technical institutes and junior colleges— 
brought in data from 55 schools, enough to justify a pre- 
liminary report on the impact and needs (available from 
the Foundation for 25c to cover mailing costs) and to per- 
mit this brief article in the ISA JOURNAL. 


Surprisingly Widespread Coverage 

Perhaps the most impressive thing uncovered by the 
survey is the enthusiastic and widespread interest in in- 
strumentation and automatic control that already exists 
in this new and fast-growing branch of education. As the 
Table on the next page shows, fully 33 out of the 55 schools 
answering already have at least a few established courses 
in this technology. Further, every one of the other 22 
schools which replied (with no established courses) were 
willing and eager to be helped into the field. 

Of course, the Table also reveals that only seven schools 
have installed full-time, two-year curricula to graduate 
fully qualified instrument and control specialists. Never- 
theless, fully 75% of those replying suggested that they 
would be interested in setting-up full-time programs. 


Misdirected Emphasis 

An analysis of the courses now offered, however, shows 
that educators in technical-institute-type schools are, with 
a few exceptions, not completely aware of the academic 
boundaries of present-day instrumentation and automatic 
control technology. A great deal of emphasis is being 
placed on what they term “industrial electronics”: a sub- 
ject directed mainly towards vacuum-tube techniques in 
controlling electrical power. Too little emphasis is seen 
on the fundamentals of measurement and feedback control 
in the closed-loop sense. Almost no attention is directed to 
the application of the technology in the measurement and 
control of processes—be the latter industrial, machine, or 
military 

A brief look at where the graduates find jobs also shows 
this gap in broad-gage instrumentation training. Fully 
two-thirds of the students exposed to the special courses 
end-up with instrument makers who can use their elec- 
tronic-hardware-oriented training. Only a small group 
enter the instrument and control user fields (mainly oil, 
chemical, aero, and utilities). And it is the large company 
with its own training program which seems to dominate in 
hiring the latter. 


A Call for Help 

At least one-half of the questions in FIER’s survey ex- 
plored the major problems and needs in teaching instru- 
mentation and automatic control at the post high-school 
level. These were answered copiously. Most frequently 
called for was help in getting proper equipment to teach 
the laboratory courses. “Can’t we get beat-up equipment 
from the manufacturers?” one implored. 

Equally stressed were the need for specially-trained in- 
structors and proper texts in the subject at the technical 
institute level. Those schools with full-time programs now 
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apparently use a multitude of books in an attempt » 
“piece-together” proper student reading—an expensive ay 
inadequate arrangement. 

Some of the schools with going courses and programy 
have indicated enthusiastically how they had been helped 
by local sections of the ISA. To list just a few of thes: 
trie County Technical Institute (Niagara Frontier g@ 
tion); Del Mar College (South Texas Section); Fenn (y 
lege (Cleveland Section); Wentworth Institute (Bostg 
Section). Also, FIER understands that the Wilmingim 
and Wayne County Sections have sponsored programs with 
local schools not listed in its tabulation. 


This potential for help from sections of the Instrumey 


Society of America suggests a program that could be & 
tended to Technical Institutes throughout the country 
Perhaps the first place to start would be those schools with 
no established courses in instrumentation and control wh 
responded to FIER’s survey with a direct call for hep 
They are: 


TARGETS FOR LOCAL ISA SECTION HELP 


Chicago, Il 

Cambridge Springs, Ps 
Savannah, Ga 
Lancaster, Pa 

Price, Utah 
Washington, D. ¢. 
Marianna, Fila 
Detroit, Mich. 
Decatur, Miss. 
Detroit, Mich. 
Cochran, Ga. 
Takona Park, Mi. 
Portsmouth, N. #. 
Alfred, N.Y 
Whapeton, N. D. 
Stillwater, Okla 
Perkinston, Miss 
San Antonio, Texa 
Houston, Texas 
Montgomery, W. Va 


The Aeronautical University 
Alliance Technical Institute 
Armstrong College of Savannah 
Bowman Technical Institute 
Carbon College 

Capital Radio Engineering Institute 
Chipola Junior College 

Detroit Engineering Institute 

fast Central Junior College 
Electronics Institute 

Middle Georgia College 

Montgomery Junior College 

New Hampshire Technical Institute 
N. Y. State Agricultural & Tech. Inst. 
North Dakota School of Science 
Oklahoma State U., Technical Inst. 
Perkinston Junior College 

San Antonio College 

U of Houston, College of Technology 
West Virginia Technical Institute 
Williamsport Technical Institute Williamsport, Pa 
Worcester Junior College Worcester, Mass. 

More details on the specific problems that the abort 
schools face and the individual to contact at each loca 
can be secured by writing to the Foundation at its office@ 
527 Lexington Avenue, New York 17, N. Y. 

Meanwhile, if any person reading this column knows @ 
schools with going programs or an interest in instrument 
tion and control that have been missed in FIER’s surve) 
please send in this “lead” to the Foundation’s office. Th# 
will permit it to secure a complete picture of this importall 
area for instrument and control specialist training—anl 
activate the programs for aid that it plans to build @ 
this picture. 

Next month Foundation Feedback will offer a report sil 
lar to this one on the strength and problems in gradualt 
programs in Instrumentation and Automatic Control in @ 
Universities. 
FOR TABULATION—SEE NEXT PAGE 


ISA Jowrna 











M 






empt tp 
sive and 


TOgTams 
1 helped 
f these: 
ier See 
enn Co} 
(Boston 
mington 
ms with 


trument 
| be ex 
ountry, 
rls with 
rol who 
r help, 


gZ0, Ill 
gs, Pa. 
ah, Ga 
ter, Pa 
2, Utah 
, D.C. 
a, Fla 
, Mich. 


, Mich. 











ws ol 
nents 
urvey, 


ortanl 


ld a 


duate 
n ow 


DAGE 








——— 


Name and Location 





ACADEMY OF AERONAUTICS 
Flushing, N. 

CENTRAL TECHNICAL INSTITUTE .......... 
Kansas City, Mo 

UNIVERSITY OF DAYTON 
Dayton, Ohio 

DEL MAR COLLEGE 
Corpus Christi, Texas 

DE VRY TECHNICAL INSTITUTE ..........-- 
Chicago, Illino‘s 

EAST CONTRA COSTA JR. COLLEGE 
Concord, California 


ERIE COUNTY TECHNICAL 
Buffalo, N. Y 


EVERETT JUNIOR COLLEGE 
Everett, Washington 


INSTITUTE 


FENN COLLEGE 
Cleveland, Ohio 


FLINT JUNIOR COLLEGE ......... 
Flint, Michigan 


HUDSON VALLEY TECHNICAL INSTITUTE... 
Troy, N. Y. 


LAMAR SCHOOL OF VOCATIONS .. 
Beaumont, Texas 


LAWRENCE INSTITUTE OF TECHNOLOGY 
Detroit, Michigan 


LONG BEACH CITY COLLEGE 
Long Beach, California 


LOS ANGELES HARBOR JR. COLLEGE ...... 
Wilmington, California 


MOHAWK VALLEY TECHNICAL INST. 
Utica, N. Y. 


MULTINOMAH COLLEGE 
Portland, Oregon 


NY STATE TECHNICAL INSTITUTE 
Farmingdale, Long Island, N. Y. 


NY STATE 5 eo INSTITUTE 
Morrisville, N. 


OHIO MECHANICS INSTITUTE 
Cincinnai, Ohio 

OREGON TECHNICAL INSTITUTE 
Klamath Falls, Oregon 


PENNSYLVANIA STATE UNIVERSITY 
Technical Institutes Div. 
(12 locations) 


PENN TECHNICAL INSTITUTE 
Pittsburgh, Pa. 


J. M. Fs 
Yakima, Washington 


PHILADELPHIA WIRELESS & TECHNICAL.. 
INST. Phila., Pa. ........ 


PUEBLO JUNIOR COLLEGE 
Pueblo, Colorado 


ROCHESTER INSTITUTE OF TECHNOLOGY. .6 


Rochester, N. Y. 
RYERSON INSTITUTE OF TECHNOLOGY 
Toronto, Canada 
SOUTHERN TECHNICAL 
Chamblee, Georgia 


STATE TECHNICAL INSTITU 
Hartford, Conn. ee 


VALPARAISO TECHNICAL, 
Valparaiso, Indiana 


WARD SCHOOL OF ELECTRONICS 
Hartford, Conn. ee 


PE ORTH INSTITUTE 
Boston, Mass 


INSTITUTE 


INSTITUTE 
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(a partial survey of schools active in this area) 


Size of 
Student Body 


1600 


1400 


.1000 


925 


. 7000 


. 3600 


600 


. 1500 


700 


5000 


3500 


1500 


1000 


3000 


. 850 


150 


320 


. 400 


. .2500 


Description of Courses and Their Credit Hours 


Servomechanisms (aircraft applications) . Se 
Hydraulics and Instruments (aircraft) bia wire 66 ee oe ie Se 
Telemetering and Servomechanisms ots ctheews<aue eee 
ee ee ...« cevecen sees eeveneeee se eseeesseenne 5 hrs 
eo os cies 9:0.6:0-60 b0du ela oS ed la & nem elena 4 hrs 
ee ee oes. osu desis Ob b0sb SS S.00 6 wr eee ous tees eee 4 hrs 
Full time program with six 50 hour courses 

in Industrial Instrumentation aE ay. 
Electronic Instrumentation and Control : aie oki 24 wks 
Electronic Technology and Design ..... elena .24 wks. 


Industrial Instrumentation (offered in 
three sequential courses) 


Industrial Instruments (basic concepts) ..6 hrs. 
Industrial Instruments Laboratory ..........cccccscccccccccccecs .2 hrs. 
Instrumentation for the Pulp and Paper 

Industry (stress theory behind practice) 
Basic Instrume tation (four courses, one 

eve. per week, 2 hrs. per eve., for 16 weeks) 
Electrical Machines and Controls ..3 hrs. 
Electrical Instrumentation ..... ..3 hrs. 
Industrial Measurements (2 courses) .2 hrs. 
Industrial Instruments (types) sas all inte ae la ee ..4 hrs. 
Industrial Instruments (applications ) sities peed eaten ..4 hrs. 
Evening Extension Course in Instrumentation ies ee : 
Industrial Instruments (a series of four 

courses covering theory and application) ...............s6.6. 4 hrs. each 
i: Te bs: od ee babies pee eee eae ewe 3 hrs 
ES cra die alan paae kh pee bak ween earn eaaene 3 hrs 
Instrument Installation and Repair (offered 

in four semesters, 4 units per semester) ............... 000s ee eeeeees 
Basic Measurements (flow, temp., pressure) 5 hrs 
Reetiens Beemer 6h, TEE, GORD ccc cteccccceccceuevtancenets 5 hrs 
Automatic Control and Remote Transmission .................+5. 5 hrs 
ee CEE TED 5 ovo 5:0 c b0e dc enencecsesuseseneceaeee 5 hrs 
Industrial Instruments ..... ‘ip AS PAWS es ee Ooh aS 50% ak ee wee ee 4 hrs 
EE I os ins canna basen aebeeetes sedatadsbevalie 4 hrs 
Industrial Electronics and Automation (a full- 

Ce, SIE CIID. oo.o'e'55 5 dono nbs cS Neck See Sentcdenetenwages 
Full-time two-year curriculum in Industrial 

Instrumentation plus courses in other departments .............. 
Full-time two-year curriculum in Process Instrumentation 

Gee Te ERO DI 6 o'0' nk 0d Cae eds 0b si odes dbsctiesccts 
Instrumentation (a single part-time evening class) 
Electronic Instrumentation (theory) ee FC 
Electronic Instrumentation (application) ................66665eeeeee 2 hrs. 
Elementary Instrumentation (mechanical) .................... ..6 hrs. 
Elementary Instrumentation (electrical) ...................55. .5 hrs. 
Advanced Instrumentation (control) .6 hrs. 
Industrial Electronics (a 21 months course 

which emphasizes control applications) 
Full-time two-year curriculum in Instrumentation 

and Industrial Electronics .........cccccsseces 
Industrial Electronics (instrumentation and automatic 

control are taught in this 100 hr. course).................... 
Electronics Theory (includes instrumentation) ...18 hrs. 
Automatic Controls (evening program) 
Control Instruments (day) .......... ; - ..-2 hrs. 
Control Instruments I & II (evening) ..6 and 8 hrs. 
Instrument Construction and Operation ..5 hrs. 
Automatic Controls .............:; 4 hrs. 
EY GREE GID 0c 66 cscs ocbaets 60ecueestvoe00 kun eeed eben 6 hrs 
Electrical Measurements . 1 Bes. 
CEE. Savauabusne pccuvsceee sb b.cWus cantunube eee eewet 6 hrs 
Instruments and Controls ........... .4 hrs 
Transistors and Switching (instruments) .3 hrs 
Industrial Electronics (automation) ; : 10 hrs 


Full-time two-year (600 hrs.) curriculum in Industrial 
Instrumentation (mechanical, pneumatic, electronic) 


Industrial Instrumentation (a 24 week evening course 
4 hours per week, sponsored by local ISA Section) 


aie code a iceusete¥ewesaece bea Ee ee 


POST-HIGH SCHOOL COURSES IN INSTRUMENTATION AND AUTOMATIC CONTROL 





Average 
Enroliment 





75 
25 


750 
750 


40 
20 


60 


160 
24 


24 


i] 
Oo 


30 
30 
15 


15 


60 
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CLEVELAND 
ISA SHOW REPORT 








computer control 
® process dynamics 
e systems engineering 


¢ analysis instrumentation 





—all demand vigorous new attention by users and manufacturers 





According to experts at the 12th Annual ISA Instrument-Autom 
tion Conference and Exhibit in Cleveland this past September, the | 
instrument and control profession must spend more time, money al 
manpower in the above areas if they are to retain leadership i 


designing, applying and using modern instruments and contmh 


In the next 14 pages the ISA Journal summar- 
izes the highlights of the Cleveland Conference 
and Exhibit. First isa summary of the Technical 
Conference papers, followed by picture stories of 
the significant new products, clinics, symposia, 
workshops, and other conference activities. Every 
speaker during the week long program of events 
in one way or another indicated that the princi- 
ples of dynamics and system engineering can be 
employed in the solution of any problem. It is 
important to note that almost every technical ses- 
sion speaker repeatedly stressed the importance 
of the computer in process design and control. 
Computer control is on its way for a major break- 
through in the process industries. 


WE NEED SYSTEMS ENGINEERING 


Although the subject of systems engineering has been 
kicking around the process industries groups for some 
time, it is only now that engineers in general are beginning 
to form some opinions and seek definitions. What is sys- 
tems engineering, how does it operate, who is involved, 
what does it accomplish and how does it compare with 
todays’ design procedures? Dr. Simon Ramo, the keynote 
speaker for the week-long conference program, answered 
these and many other important questions. His insight 
into the problems of engineering and his successes with 
systems engineering principles give his statements added 
significance. As a partner in the famous Ramo-Wooldridge 
team, he has made systems engineering work in the design 
and construction of some of the nations most important 
military weapons. It is obvious that he recognizes the 
significant factors, sensitive areas and problems involved in 
introducing any new major changes, such as systems en- 
gineering involves, into business and industrial operations. 
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The military was forced by the combined pressures @f 
many complicated factors in the nature of modern defen» 
to employ the best logical scientific and engineering r| 
sources known or discoverably—and to produce a combi 
nation of men, machines and operating techniques for & 
fense. Business and industry are now well behind th 
advances which the military has made in these respects 
Dr. Ramo points out while business and industry can wel 
stand many improvements, they are not quite ready fora 
the major changes that are now possible as a result of th 
many new advances in electronics, computers, instruments 
tion and automation. In fact the potentialities are develop 
ing much more rapidly than the practical applications a 
be worked out. This is why systems engineering has nor 
become much more important in the application of the 
techniques. The job of integrating the whole of the larg 
number of men and instruments as distinct from the ® 
vention and design of individual items of instrumentatia, 
the creation and analysis of the over-all answer to th 
problem of the complex operation, the breaking down of tht 
whole problem into a set of harmonious specified parts, aul 
the assurance of compatibility and consistency of the @ 
semble—this is systems engineering and these are th 
bottlenecks that business and industry must give attentio 
to. Two major considerations must go together at one 
We must introduce electronics on an unprecedented seal 
as the nervous system and interconnection for people, de 
vices, systems and control centers. As business and i 
dustrial operation become more complex, the new tet 
niques of electronic communication and_ informati@ 
handling are the only approaches available if we are ® 
revolutionize many ancient business operations. Com 
puters are obviously needed in this improvement. 

We have the need, the tools and much of the physi@ 
equipment for improved industrial operations. But ¥ 
have only scratched the surface in our techniques of @ 
gineering. Systems engineering to a practical manager alt 
division head might be called a new name for a highl 
organized research, design and engineering group. Initial 
ly it is an attitude on the part of top management. h 





operation it’s a new way to organize and direct engine? 
ing activities. We must build it into American indust| 
if we expect to meet competition. 
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ONLY SCRATCHED THE SURFACE IN RESEARCH 


pr. Gordon S. Brown, Head of MIT Electrical Engineer- 
; partment and a famous pioneering author in the field 
ue mechanisms and feedback control, clearly implies 
< eis the field of industrial instrumentation and con- 
peo been pretty shallow in our research and develop- 
mest. In opening the six-paper session on research and 
development on Tuesday morning, he went through a num- 
ber of cases in detail to illustrate that practically all our 
emphasis is toward generating hardware that is not too 
original. It is a rare case when a user or manufacturer 
takes an objective, open-minded approach in considering a 
problem. . 

He asks that we sive considerable time to comparing 
the human mind and body to problems of measurement, 
computation and control. For example, the human mind 
continually and automatically adapts itself to changing 
conditions. It is a digitized process at approximately 10 
cycles per second with potential equivalent to a man-made 
computer with billions of elements. Based on what human 
behavior we now know, Dr. Brown calls for more digitizing. 
less analog—more counting, less measuring—more time 
sharing, less emphasis for a single machine for a single 
job—more speed, because need for speed of communication 
and information handling will always increase. 

One of his most outstanding statements was the fact 
that today’s engineers must consider the steady state to be 
a special case of dynamics. If engineers and management 
in the process industries and the instrument manufactur- 
ing industry will change their thinking to conform with 
this one basic fact, half the battle of progress will be won. 


VACUUMS OF KNOWLEDGE 


About ten years ago a distinguished leader in the field 
of automatic control] made a prediction that most of our 
large scale plants would have been converted to highly 
automatic factories by this time. Since this is not true, Dr 
John A. Hrones, of Case Institute, was interested to know 
why. In his presentation he said the reason is the lack of 
knowledge and information in certain major areas. This 
lack existed 10 years ago, it exists today, and will con- 
tinue to exist unless we do something specific to change the 
situation. 

Unfortunately the “areas of vacuum” covered by Dr. 
Hrones are the same ground that many authors and speak- 
ers have covered before. His remarks serve to again re- 
mind top management in any organization concerned with 
design, manufacture, application and use of instruments 
that they have the prime responsibility to push for more 
scientific knowledge of the field. Using the common closed 
loop system of process, measuring element and controlling 
element as a basis for discussion, Dr. Hrones detailed the 
following areas of research and development that demand 
the best attention we can give them. 

(1) What are the relationships between process outputs and inputs which 
cause changes in the output quantities, expressed in a dynamic 
sense. In few cases (even successfully operating plants) have we 


been able to establish relationships which tie together output, input 
and time. 


Improved methods and techniques of obtaining this data and express- 
ing it in terms that are readily useful by all concerned. 


(3) A suitable method of analyzing data obtained in the absence of in- 
tentional process disturbances. 


{ : . ‘ . 
4) An integrated array of commercially available equipment which ac- 
cepts and processes test data in a form directly available for use. 


A larger group of trained men able to formulate the dynamic rela- 
tionships of complex systems and by feedback of measurement on 
actual systems correct such formulations until they accurately pre- 
dict system behavior. 


pond management procedures that assure a full team effort or a 
‘ystems engineering approach in solution of design problems. 


FIRST WE MEASURE 


The paper by M. E. Stickney of Beckman Instruments 
ps the subject of accuracy and reliability of transducers in 
ms, emg is clearly significant of the great importance 
et gical and scientific approach to problems of basic 

surement. Any data, any information, any control is 
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“Our greatest need 
today in systems en- 
gineering is objec- 
tive, quantitative 
thinking.”’ Dr. Simon 
Ramo - Wool- 


dridge Corporation. 


Ramo. 





no better than the first measurement. Handling of masses 
of data is just beginning as a major industrial technique; 
even so, the problem of basic measurement to obtain this 
data is already complex—environment, variables to be 
measured, and kind of output signal needed are some fac- 
tors that involve thousands of possible combinations. 

Like every other phase of instrumentation and control, 
transducer technology is in for tremendous expansion. De- 
sign problems are complex and require considerably more 
attention than has been given them. Mr. Stickney’s com- 
prehensive treatment of transducer errors indicates that 
logical and scientific approach in design and application 
will definitely pay dividends in the long run in terms of 
accuracy, reliability, standardization, and lower unit cost. 
We can have the transducers we need and want if we're 
willing to spend more time and effort in organized design 
engineering. Transducers must be viewed as one part of a 
whole system. More specific data about all basic measure- 
ment must be known by both manufacturers and users. 


THE COMPUTING REVOLUTION 


Compared with the development of other techniques and 
fields of endeavor in instrumentation and control, the ad- 
vancement of computing is far ahead. Except for com- 
puters, these advances are rather orderly with a whole 
series of new tools in electronics, magnetics, hydraulics and 
communications, paced lately by the magnetic amplifier, and 
then the transistor and its semiconducting cousins. All 
this has been bolstered by a highly developed theory for 
the effective application of these devices in control systems. 
These are the sentiments of Dr. E. L. Harder of Westing- 
house in his presentation at the Cleveland conference. 

In his zeal to give credit to the amazing pace of com- 
puting, Dr. Harder perhaps gives more credit to the 
progress of industrial controls than they deserve. There is 
some question that progress of industrial instrumentation 
has been orderly, certainly it is not what it could have been. 

As Dr. Harder says, the revolution in computing is quite 
another thing. Laying stress on the intelligence built into 
these systems, opens suddenly a whole new realm of 
possibilities. The computer itself, by almost any measure 
of its effectiveness, has increased in power by a factor of 
10 to 1 each year since World War II, and it gives every 
indication of continuing at this fantastic rate for some time 
in the future. 

We have only begun to use effectively this sudden ability 
to digest and process information at great speeds. Man- 
agement will be mislead by the brief appraisal of today’s 
computer progress unless they view it as just a fleeting 
transient picture in the rapid development of automatic 
information processing that will have a profound effect on 
all business and industrial operations. Unless allowances 
are made for growth, today’s decisions could be wrong. 


ANALYSIS INSTRUMENTATION — FACT OR FANCY 


Dr. Van Zandt Williams of Perkin-Elmer in his presenta- 
tion advanced the idea that chemical plant processing is not 
as automated as many people would believe it to be. In his 
discussion of the advantages and disadvantages of various 
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“the analog com- 
puter is one of the 
most powerful ana- 
lytical tools available 
to the design engi- 
neer.”” R. L. Moore, 
Case Institute of Tech- 


nology. 





analytical methods, he points out that both instrument 
manufacturers and processing plant users have generated 
for themselves a false impression that stream analysis is 
far more accomplished than is actually the case. There is a 
good and economic use for concentration sensing devices in 
the chemical processing industries, but the firm require- 
ments, and hence the final instrument forms, will take some 
time to establish. Our industry must continue our in- 
strument development, but recognize that it is a develop- 
ment program. Instrument manufacturers must stop trying 
to buy their competitive way into everyone’s front door 
and overselling the product. They should work with those 
who understand the basic problem and not sell marginal 
performance to a customer who does not understand the 
situation. 

Dr. Williams developed a method for evaluating analysis 
instrument types. With this system, vapor phase chroma- 
tography is the leading contender as an analysis method for 
plant streams. 


A NEW STANDARD OF RESISTANCE 


Dr. Forest K. Harris of the National Bureau of Standards, 
reported the highlights of his recently completed tour of 
eight national laboratories in foreign countries. His re- 
port on measurement techniques in the area of electrical 
standards and development of new high precision electrical 
instruments clearly indicates that a major advance is under- 
way in the field of electrical standards. 

Dr. Harris revealed progress of the Australian National 
Laboratory in an entirely new approach to absolute meas- 
urement of electrical quantities. He terms this a major 
break-through and the most important advance of the last 
quarter century. On the basis of a newly discovered 
theorem of electrostatics, the Australians have constructed 
a capacitor whose value can be computed in terms of a 
single length measurement to a high degree of accuracy. 
At the same time they have developed techniques which 
permit inter-comparison of three-terminal capacitors to bet- 
ter than a part per million. With such capacitors and with 
a source of voltage whose frequency can be accurate to 
better than a part per million, it should be possible to de- 
termine the ohm to better than a part part per million 
in terms of capacitance and time. All previous significant 
ohm determinations have been made in terms of inductance 
and time, with involved measurements. It is predicted 
that this technique will improve the value of our resistance 
unit by one order of magnitude or more. 


SEMICONDUCTORS ARE HERE TO STAY 


Dr. D. J. Gimpel of Panellit presented a very interesting 
and complete review of the status of solid state elements in 
instrumentation systems. He presented a detailed coverage 
of the development of semiconductor devices and their 
performance in commutators, amplifiers, analog to digital 
converters, digital or logical operations, and other applica- 
tions. You will want to read the full text of Dr. Gimpel’s 
talk when it appears in the 1957 Conference Proceedings 
and in the ISA Journal. 

There is no question that the range of application of 
semiconductor devices now includes almost all that covered 
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“in modern design 
the process must be 
considered as dy- 
namic rather than 
steady state.”’ Charles 
D. Close, President 
CDC Control Services, 


Inc. 








by vacuum tubes except for high power, high temperaty, 
or high frequency use. Transistors are now also being 
considered as replacement for mechanical devices such a 
stepping switches and relays in low level work. Ip COD: 
sidering the replacement of tubes with transistors th 
unit cost of transistors is much higher and they are mop 
difficult to produce. Despite this major disadvantag 
transistors have definitely established their place in moden 
instrumentation because they enable equipment manufg. 
turers to achieve reliability, uniform performance, hig 
speed operations, and longer trouble-free performane | 
Today, economics and production techniques demand yi 
formity, a position fully opposed to the individual circuit | 
design technique prevalent in radio manufacturing industy 
in the 1930's. 


APPLYING COMPUTERS REQUIRES MATHEMATICS 


In the Wednesday morning keynote presentation Dr. 
Cuthbert C. Hurd, Director of Automation Research fo 
IBM, indicated to the process industries that computer peo 
ple are ready to help solve the problems of applying com 
puters as process controllers. 

He indicated by example that computers have sufficient 
logical and arithmetic capabilities to make them appr 
priate for on-stream controllers. He cited from experience 
that computers have proven characteristics of reliability, 
serviceability and safety to make them appropriate for 
process controllers. 

For a computer to control a process, the process and the 
program for the computer must be written in the forma} 
a sequence of instruction. Dr. Hurd points to several 
methods for developing mathematical and logical descrip 
tions of the process. It is well known that standard mathe 
matical and statistical techniques can enable designers | 
to obtain maximum amounts of information from a give 
amount of data. Physical simulation by mathematical 
models and programing a general purpose digital com | 
puter to simulate an analog computer are means to evalualt 
designs and approach the real mathematical expression of 
process. Dr. Hurd suggests that the process industries 
describe the experience of operations in mathematical aul 
logical terms, and thus reduce routine decisions to aul 
matic computing machine functions. IBM has been work 
ing for several years to program a computer to carry outé 
general purpose distillation calculation. 

Many have suggested that it might be valuable to plat 
a computer on stream for the purpose of controlling 4 8 
tem even though the mathematical model might not now be 
entirely precise. Whether under these circumstances the 
computer itself could be programed “to learn” is not yé 
clear. It is evident from the start that a computer lear 
only in a statistical sense and by keeping a record of sie 
cesses and failures. 





CONTINUOUS PROCESSING IS DYNAMIC 


Practically every statement that Charles D. Close, of cbc 
Central Services, made in his presentation should becom 
the “bible” of process designers and instrument engineem 
He stressed the basic concept in successful process cont 

a dynamic approach to systems design. 
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“two greatest stumb- 
ling blocks facing 
automation in the 
petroleum and pe- 
tro-chemical indus- 
tries are proper 
sampling and oper- 
ator acceptance.” 
Dr. Ben W. Thomas. 
Texas Butadiene & 
Chemical Corporation. 


The cardinal advantage of continuous over batch opere- 
tions is that the process flow stream can be varied in many 
ways in relation with the time factor. But because most 
of today’s so-called continuous processes are not truly con- 
tinuous only part of the benefits are being obtained. 

Traditionally the chemical engineer has thought in terms 
of steady state with the result that his basic design equa- 
tions are the integrated forms of the basic descriptive dif- 
ferential equations. Since all rates are constant in steady 
state processes, the variable time disappears from these 
equation. So long as we regard only the statistics of the 
process and do not gain an understanding of the inner 
relationships of the process with time—so long as most 
of our chemical reactions are still described by steady 
state units instead of by dynamic units, we will not enable 
equipment and controls to make their full contribution to 
produce economically. This static approach does not ex 
plore a problem completely. It arbitrarily selects equip- 
ment. then limits exploration to those areas of reaction that 
can be tested in this equipment. Only when it becomes 
difficult for a process to produce, is management sufficiently 
prompted to make a full search for the right equipment that 
should have been selected in the first place. 


DESIGN BY ANALOG SIMULATION 


R. L. Moore, formerly a specialist engineer with du Pont 
and now a professor at Case Institute of Technology, pre- 
sented a detailed technical discussion of using an analog 
computer to design and specify control systems for a chemi- 
cal process. This is one of the outstanding technical papers 
presented at the Cleveland Conference. 


While the potentialities of the computer are well known 
to those engineers who operate the equipment regularly, 
the project engineer is unsure of the benefits to be derived 
from such simulation because of lack of association with 
the computer. This situation tends to limit the use of the 
computer. Questions which arise are on the type of control 
system which justifies computer analysis; the economic 
justification of the computer; the information required for 
analysis; and the benefits and results to be expected from 
the analysis. These questions are answered by Mr. Moore 
qualitatively by the consideration of an actual process 
which was simulated on the computer. 


The principle benefits of computer simulation are: 


lL. The ease of manipulation of components. Instruments in the 
control loop may be replaced or rearranged at will. A complete con- 
trol system can be replaced by replacing a patch board. 


II. The ease with which process upsets can be introduced. Upsets 
ean be introduced at the rate of 50 per hour on the computer as com- 
pared to one per shift in the actual plant. Extreme upsets do not 
damage equipment, but merely sound an alarm. 


Ill. Results are in a form similar to o»erati>< plant recorder 
charts. Such charts provide actual operating experience on the 
simulated plant. The speed with which interlocks must act can be 
quantitatively determined from the resulting charts. 


IV. The cost of simulation is small in relation to the losses in- 
curred by poor control. In the process described, the cost of the 
computer simulation was less than the total cost in equipment 
and product of just one flashback. 


a The simulation allows optimum sizing, arrangement, and 
— cal configuration of the process equipment to increase the pos- 
sibility of good control. 
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‘“‘computer tech- 
niques permit dy- 
namic analysis of 
chemical process so 
that the process and 
instrumentation can 
be matched for max- 
imum efficiency be- 
fore the plant is 
built.” W. A. Craw- 
ford, Instrument De- 
sign Head. duPont. 





SCIENTIFIC INSTRUMENT ENGINEERING PAYS-OFF 


This is the overriding message from the paper by Bill 
Crawford, of duPont. In a very interesting and convincing 
manner he traced the progress of industrial control systems 
during the last ten years, showing the contributions by the 
instrument manufacturer, the application engineer and the 
mathematician-engineer. Mr. Crawford showed in detail how 
a dynamic and scientific approach contributed to successful 
solutions of specific instrument problems. This presenta- 
tion was well received because it talked about these newest 
approaches to process control problems in terms the aver- 
age instrument engineer could understand and appreciate. 
It was proof in logical terms that scientific instrument en- 
gineering can be used to advantage with every-day control 
problems. For duPont the computer, in combination with 
a mathematician and a seasoned application engineer, is 
getting results. 

Progress is now at a point where entire process systems 
can be dynamically analyzed by the use of the analog com- 
puter. Trial runs have indicated the technique to be 
successful. At the present time this technique is probably 
our only hope to achieve or at least to predict the prac- 
ticability of a fully automatic plant using computers for 
continuous overall process control. Analog simulation may 
also verify the need of other control features now unavail- 
able in instrumentation at present, such as the self-ad- 
justing controller. 


AUTOMATION IS JUST BEGINNING 


Dr. Ben W. Thomas of Texas Butadiene and Chemical 
Corporation in his Wednesday talk presented interesting 
statistics on the use of various types of analysis instru- 
ments based on a recent survey he completed. The survey 
was conducted among 32 using companies and involved both 
laboratory and process instruments. Of the 461 laboratory 
instruments reported to be in use, following is the dis- 
tribution according to types—mass spectrometer 62, infra- 
red spectrometer 115, ultraviolet spectrometer 109, chro- 
matographic 175. Leading manufacturers supplying this 
equipment are Consolidated Electrodynamics, Perkin-Elmer, 
Beckman, Fischer-Gulf, Burrell, and Podbielniak. 

In the area of process instruments, 617 were reported in 
plant use. Following is the distribution by types—infrared 
163, ultraviolet 42, refractive index 38, specific gravity 254, 
dielectric constant 50, and chromatographic 70. Manufac- 
turers supplying greatest numbers of this equipment were 
Phillips-Consolidated, Perkin-Elmer, Beckman-Watts, Fox- 
boro, Ohmart, Ranarex, Liston-Becker, Phillips, Fielden and 
Leeds & Northrup. 

In discussing automation in the chemical and petroleum 
industries Dr. Thomas said that little real progress has 
been made today. While it is being discussed and promoted 
by many enthusiastic supporters in practically all indus- 
tries, management is not willing to lay out the dollars for 
new installations and engineering activities. They are will- 
ing to let some other company evaluate new automation de- 
vices first. Across the board, management and engineers 
need to know more about the fundamentals, advantages and 
operational difficulties of automation. 








“the almost com- 
plete lack of eco- 
nomic data in the in- 
strument field is dis- 
turbing.”” Raymond 
E. Olson, President. 
Taylor Instrument 


Companies. 





THEY MISSED THE BUS 


Self-analysis was the theme of Kermit Fischer’s presen- 
tation at the Cleveland conference. In reviewing the 
attitude and progress of the so-called “old-line” instrument 
companies he said they were not prepared to cope with the 
needs of the military and the aircraft industry when these 
new industries first demanded new types of instrumenta- 
tion. As a result, a totally new group of companies sprang 
up to meet the challenge. The first electronic controller 
was built by a firm primarily engaged in the manufacture 
of roof ventilators. In the field of electronic computers we 
again see new companies doing the job—not companies 
whose experience has led them right up to the need for the 
computer. It seems to me that the instrument industry 
with some consistency has “missed the bus” by a pedestrian, 
artisan type approach to improvement. It keeps trying to 
improve the old mechanical embodiments instead of look- 
ing for new ways. 


COMPUTER CONTROL IS THE MAJOR ADVANCE 


Dr. Eugene M. Grabbe of Ramo-Wooldridge was one of 
many speakers during the Cleveland Technical Sessions 
who presented convincing evidence that we are on the thres- 
hold of widespread use of digital computers for industrial 
process control. The use of digital computers holds the 
promise of increasing production, improving quality, and re- 
ducing cost by optimizing many present day manufacturing 
processes. It is necessary to demonstrate clearly the value 
of digital computers in feedback control systems and to 
gain operating experience, since many benefits will accrue 
from usage. Recent experiments with computers and plans 
for future programs indicate clearly that major advances 
in the art are soon to come. The design of computers for 
process control will result from systems studies aimed at 
understanding the dynamics of processes, determining 
equations for optimizing control, finding suitable ways of 
measuring important process variables, insuring that the 
resulting computer control is fail-safe, and evaluating the 
economics of computer control. The use of the computer is 
sure to change radically the design of future plants and to 
provide spectacular results in production. Our present day 
plants have not been designed for computer control; how- 
ever, systems studies show that many of them can employ 
digital control with considerable economic benefits. 


SYSTEMS ENGINEERING CHEMICAL PROCESSES 


The presentation of A. C. Brodie, formerly with Feedback 
Controls, covered the results of a survey among 40 organi- 
zations primarily in the processing industries and his 
analysis of the results. The purpose of the survey, made 
by interviews with top engineering personnel, was to de- 
termine their reaction to a systems engineering approach 
in design—either by their own groups or contractors they 
engaged for design work. Instrument groups in the chemi- 
cal and petroleum processing companies are very much in- 
terested in systems engineering but find the economic fac- 
tor very difficult to overcome. Other engineering groups in 
these industries in general are not interested. Other manu- 
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facturing and processing industries appreciate the potentig 
values, but do not understand the engineering methods jp 
volved. Wind tunnel and engine test facility SToups ap 
using systems engineering principles and therefore Under. 
stand the problems and request this type service jp Cop. 
tracting for design and construction. Findings in Zenerg) 
were—most time is spent on individual instruments ay 
practically no time is spent on systems, no logical step-y. 
step procedures are used, management lacks knowledge » 
process dynamics, most companies want their own people 
to make any investigations in this regard, and Procedure 
for contracts between manufacturers and design firms ; 
definitely a barrier to entry of systems engineering. 

Since time is often not available to determine optimun 
requirements, equipment is arbitrarily oversized, resulting 
in excess of the optimum size that could be determined jy 
a complete control system analysis. Systems engineering 
practices have revealed that there is no economic justifig 
tion for detailed engineering of certain systems, Other 
projects prove money can be saved. At present there jg yp 
criteria except experience to determine where the Magi 
line occurs. 


ECONOMICS IS FUNDAMENTAL 


The economic aspect of instrumentation and control was 
the topic of Raymond E. Olson, President of Taylor Instr. 
ment Companies. He listed four major forces that ugey 
and manufacturers of instruments must deal with—populp 
tion increase, inflation, foreign aid programs and tazation. 
The key to these and many other questions and problems 
is productivity. Mr. Olson thinks that the instrumey 
manufacturing industry has not done enough shouting 
about the vital role that instruments and controls hay 
played in our country’s capacity to produce. 

Mr. Olson emphasized a point that is an ever increasing 
problem—a complete lack of economic data about the ug 
of instrumentation. The complexity of modern processing 
makes it difficult to get good data on which to make é& 
cisions. In the early days the economic justification fo 
instrumentation was achieved by comparing a_ proces 
operating with and without instruments. Savings in time 
and material were easily assayed and improvements in 
quality and quantity were obvious. Today many of ow 
processes cannot operate without instruments, but how 
many instruments and of what type? What can the 
process afford for instruments? How long should the pay 
off period be? Most of the time management does not have 
the answers. Perhaps they have accepted recommends | 
tions on blind faith. But if so, how long can this happy 

t 





state of affairs go on, especially in the face of mor 
costly installations, the squeeze of rising labor and material 
costs, and the highly competitive situation in business and | 
industry. It is common sense that we must establish a | 
procedure to more freely disseminate economic data that 
will give further stability and soundness to our entire 
social structure. 


COST OF INSTRUMENT MAINTENANCE 


Many companies are interested to know more about the 
results of contract maintenance. Neil Blair of Panellit 
Service Corporation provided some data in his presentation 
based on his company’s experiences to date in connectio 
with their contract for instrument maintenance at the nev 
Tidewater Refinery. Without reference to the Tidewater 
installation, he indicates that the organization and contrdl 
of any maintenance program hinges on the ratio of mal 
hours spent in preventive maintenance to the hours speit 
in non-routine or emergency work. Experience indicate 
that the proper balance is between 60-40% preventive and 
80-20% non-routine. Mr. Blair suggests a ratio of 66%@ 
34% as a starting target for most plants. He reports om 
larger processing company has arrived at an optimum @ 
90% preventive and 10% non-routine for pumps and motom 

Concerning cost figures for maintenance, he indicates # 
reasonable figure is 5% to 10% per year of the initial pu 
chased price. This figure includes labor, material, amor 
zation of capital expenditure, and related expenses. 
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Working models, diagrams of op- 
erating principles and circuits, 
and explanatory placards of all 
finalists entered in- the New 
ideas in Instrumentation contest 
were displayed in a special booth 
at the Cleveland ISA Show. 













The 1957 New Ideas Contest Winners 


The second ISA New Ideas in Instrumentation Contest 
proved again that there are plenty of unknown inventors in 
our ranks, with plenty of useful instrument ideas. 


What the Contest Is 

The ISA New Ideas in Instrumentation Contest is in- 
tended to encourage inventiveness and imagineering in the 
instrument and automatic control field. The contest is 
designed to provide an opportunity for unknown inventors 
to display their ideas to potential financiers and makers. 
This year, requests for entry blanks were received from 
over 100 interested men from 22 states, plus England, 
Mexico and Canada. Of these, 24 were accepted for final 
judging. First prize winners received $100, second prize 
$75, third prize $50, and honorable mention $25. 

Last year, several contest winners went on to commer- 
cial development of their inventions, through contracts 
made as a result of the exhibit and publicity provided by 
the ISA Contest. Already, this year’s lst place prize win- 
ners, encouraged by the award, have formed their own 
company to make and market their invention. 


New Ideas Contest Committee 

The long planning, extensive correspondence and exhibit 
preparations were done by the following hard working ISA 
people. E. F. Kremer, chairman, E. I. duPont de Nemours 
& Co.; E. A. Adler, United Engineers & Constructors, Inc.; 
R. P. Bigliano, E. I. duPont deNemours & Co.:; J. E. Char- 
sha, Hammel Dahl Company; McKeen Kessel, Foxboro Co.: 
J. Arbogast, Hercules Powder Co.; G. H. Robinson, E. I. 
duPont deNemours & Co.; Webb Willis, Panellit Service 
Corp.; C. J. Swartwout, The Swartwout Co. 


Contest Judges 


This group of highly experienced men, representing both 
instrument users and makers from a wide variety of in- 





C. E. Rogers John E. Ake 





W. E. Fischer J. E. Walker 


W. H. Clancy 
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Gary Muffly 





dustries, acted as judges of the New Ideas Contest entries. 
David M. Boyd, Jr., Universal Oil Products Co.; William A. 
Wildhack, National Bureau of Standards; Clemson E. 
Mason, consulting engineer; O. B. Wilson, Minneapolis 
Honeywell Regulator Co.; J. Ward Percy, U. S. Steel Cor- 
poration; Philip M. Fleming, E. I. duPont de Nemours Co. 
Ist Prize: Unilog Rate Computer, Charles E. Rogers and 
John E. Ake, Rogers and Ake Co., 150 North Union St., 
Akron, Ohio. 

Repeater, Gary Muffly, 
Drawer 2038, 


2nd Prize: Angular Displacement 
Gulf Research & Development Co., P. O. 
Pittsburgh 30, Pa. 

2nd Prize: J-W Integrator, Victor Jackman, Union Switch & 
Signal Co., Swissvale, Pa., and Glen L. Van Winkle, Mellon 
Institute, 4400 5th Ave., Pittsburgh 13, Pa. 

3rd Prize: Component Clamp, Wilber E. Fischer, Analog 
Controls, Inc., 39 Roselle St., Mineola, N. Y. 

3rd Prize: Remote-Operated Pipe Coupling, James E. 
Walker, Goodyear Atomic Corp., Box 628, Portsmouth, Ohio. 
Honorable Mention 

Electronic Guard, Walter H. Buchsbaum, 86-02 249th St.., 
Bellrose, L. I., N. Y. 

Velocity Servo Integrator, L. N. Mothersill, Stanleigh 
Uranium Mining Co., Elliott Lake, Ont., Canada. 

Leak Detector, Wm. H. Clancy, Rohm & Haas Co., Box 219, 
Bristol, Pa. 

Phono-Needle Wear Indicator, Max Hoberman, Bergen 
Laboratories, 247 Crooks Ave., Clifton, N. J. 

Electric Thermocouple Tester, George Durgin, General Elec- 
tric Co., 1000 Western Ave., West Lynn 3, Mass. 
Pneumatic Cables for Instrument Signal Transmission, 
Donald R. Klein, Villanova University, Villanova, Pa. 





Victor Jackman G. Van Winkle 





D. R. Klein 


G. E. Durgin 


Max Hoberman 
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THEORY. “Learn the theory of how it works first, then 
you can fix it easily,” was the lesson being taught at 
an Instruments Maintenance Clinic by Keith Pfrimmer, 
(white shirt), application engineer of the Bristol Com- 
pany. His students are (left to right) Tom Anderson, 
instrument foreman, Miles Laboratories, Elkhart, Ind.; 
Cc. B. Sims, instrument engineer, Canadian Oi! Co., 
Sarnia, Ont.; and Bruce Smith, research specialist, G. 
E. Aircraft Turbine Division, Cincinnati. Pfrimmer 
demonstrated complete disassembly and reassembly of 
the Bristol Metagraphic pneumatic controller, explain- 
ing checking and alignment procedures as he worked. 
This is mighty useful information for any service or 
maintenance technician. 





DISK JOCKEY. Three user’s engineers are learning 
how to operate and where to apply the brand new 
Aminco-Bowman Spectrophotofiuorometers at a Satur- 
day through Sunday preconference session of the 
Analytical Instruments Clinic. Hugh WHowerton, de- 
velopment engineer for the American Instrument Co., 
was showing his class how to insert the black disks 
containing the optical slits into the photometer when 
your Journal photographer came along. Watching 
closely, not to miss a move, are (left to right) students 
Jesse Carr, chemical engineer, Esso Research Lab., 
Baton Rouge; A. G. Gladwin, instrument supervisor, 
Eldorado Mining Co., Port Hope, Ont.; and Tom Murray, 
research physicist, J&L Steel Co., Pittsburgh. 
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PRACTICE. This group of instrument technicians go 
down to practical details, actually doing the work with 
their own hands under the careful instruction of Bij 
Christian (standing). Bill, a true “factory expert” aij 
the way from The Barton Instrument Company, Los 
Angeles, gave his class tools, Barton Flowmeters, and 
instruction books, and helped them to get specific, 
intimate experience on range changing, compensation, i 
damping adjustments and calibration. Note that Bill | 
has his equipment actually hooked up and operating | 
Such strictly practical teaching is typical of ISA's Main. 
tenance Clinic, and the reason its enrollment topped 
365 this year. 


Workshops & Clinic! | 


Shirtsleeves were rolled up by both teachers and studenis 
at the seven special sessions held in conjunction with th 
1957 ISA Conference-Exhibit at Cleveland. There was ple 
ty of opportunity for give and take questioning between th 
user technicians and engineers attending and the staff d 
experts assembled to man the classes by the dozens of it } 
strument makers who contributed their men and equip | 
ment. On these two pages are just a few scenes typical df 
the keen attention given and practical know how take 





away by the 1973 men who attended. (Credits for thew 
Show Photos go to ISA member Franklyn Kirk of TJ 
Equipment, Inc., and to Ray Kazmer, of the Camera Guill 


of Cleveland.) 


CHALK TALK. Your ISAJ reporter found this Com 
puter Applications Clinic group of 30 deeply interested 
in a blackboard explanation of how to set up and solvé 
a typical engineering problem on the Bendix G15D com 
puter (right). Bendix Computer Division’s Sales Eng 
neer, Herb Schultz, is showing how the equation 


Pt 


= : c 
_ | kel 
2 


for nozzle static pressure, is inserted and run, as one 
step in computer calculation of specific nozzle are® 
output, and fuel consumption in turbine design. Such 
were the very helpful, specific, problems which weft 
discussed in the seven different classes of ISA’s Comr 
puter Clinic. 
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WHO’S RESPONSIBLE? Here’s the Military and Com- 
mercial session of the Control Systems Engineering 
Workshop deep in discussion of the old problem: 
“Where does vendor’s responsibility cease and user’s 
begin?” Panelists (left to right) are: Peter DeWitt, 
Electro Instruments; Bernie Gordon, Epsco, Inc.; Dick 
Perley; United Aircraft; chairman Bill Waddell, Day- 
strom; and Max Pavievsky, Packard-Bell. Gordon 
illustrated the vendor’s problems with a story of a steel 
mill computer which konked out because the office girls 
dropped banana peels into it during lunch hour. In the 
photo, Gordon points out to user Perley, that, to meet 
such service situations, vendors must be willing to buy 
systems only with a service contract attached. Control 
System Workshop meets like this generated both heat 
and light all day long. 


Feature Give & Take 


The Rubber & Plastics Symposium. 


Symposium (See photo below). We feel it should be given 


special reporting, since out of it grew our new Rubber 


Industry Division. The success of this first symposium 


encouraged the nucleus of Akron Section members. So 


on the same day, a committee met and the new Division 


was formed. This is another instance of how a temporary 
plan, well and enthusiastically executed, can develop into 
a permanent Society organization to provide better ISA 


service to the instrument field. The success of this first 
symposium should encourage the new division to make it 
an annual event. Division director and committeemen will 
be announced soon. 


RUBBER KEYNOTER. Charles B. Zimmer, president, 
Industrial Gauges Corp., is here shown in his opening 
address to the first ISA Rubber and Plastics Industry 
Symposium. His talk “Instrumentation and Control for 
the Rubber and Plastics Industry” showed how depend- 
ent that industry is on instrumentation, and how its 
future exploitation of automation will permit operations 
and efficiencies hithertofore impossible. In this its first 
te the Rubber Symposium drew nearly 100 regis- 
dena who were presented six technica! papers by out- 
Alth ng authorities in rubber and plastics automation. 
; ough not officially sponsors of the symposium, all 
redit for its success must go to members of the ISA 
Akron Section. 
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The last special 
technical event of the 1957 ISA Annual Conference, was 
held on Thursday, Sept. 12, the First ISA Rubber & Plastics 


SALES SERVICE. Of tremendous help to the numerous 
sales and marketing members of ISA, was a 1957 in- 
novation — the Sales Ergineers Workshop. Not only 
the good attendance of 160, but the enthusiasm of both 
audience and speakers, showed the event to be a hit — 
and one that should be repeated annually. Here session 
chairman John MacNamara, field sales manager of 
Weston, opens the meeting. Later, John presented a 


statistical picture of “the average instrument sales engi- 
neer” based on an industry-wide poll he made. The 
panel of speakers are (left to right) Dick Pond, Taylor 
Instrument Cos.; Jack Bishop, Beckman; W. A. Macan, 
L&N; R. L. Rice, Fischer & Porter; and H. E. Benson, 
Minneapolis-Honeywell. The ISA Journal plans to re- 
port on each man’s talk in coming issues. 





HOW TO HANDLE DATA. Hardware, applications and 
operation all were expertly discussed, with plenty of 
audience participation, at 18 round table sessions of the 
Data Handling Workshop. The Power Generation and 
Distribution session pictured was snapped by our ISAJ 
cameraman as Dr. K. E. Relf (standing right), Westing- 
ho.se Atomic Power Div., had just begun speaking on 
“Automation and Data Handling of Reactor Neutron 
Flux Distribution.” An example of the exclusive serv- 
ices provided attenders at these ISA Workshops is the 
six-page bibliography on reduction of data prepared and 
presented by Dr. Relf to session participants. Where 
else can you get such specific, up-to-the-moment help in 
your specialty? At the podium is session chairman M. 
J. Brown, Switchgear Division, Westinghouse. 














Nev. Executive Board. Here is our 1958 ISA Executive 
Board, elected at the Annual meeting during the Cleve- 
land Conference. Standing, left to right are: John John- 
ston, Jr., E. I. duPont deNemours & Co., vice president 
Technical Department; E. Albert Adler, United Engi- 
neers & Constructors, vice president District II; John 
J. Hillen, Peacock Brothers, Ltd., vice president of our 
new Canadian District X; Edward C. Baran, Standard 
Oil Co. of Ohio, vice president, Standards & Practices 
Dept.; Phillip A. Sprague, The Hays Corp., vice presi- 
dent, General Relations Dept.; Dr. John F. Draffen, 
Monsanto Chemical Co., vice president District VII; 
Adelbert Carpenter, Fischer & Porter Co., vice president 
District IX. Seated, left to right are: John T. Elder, 


Tennessee Eastman Co., vice president District [] 
Mifflin S. Jacobs, M. S. Jacobs & Assoc., vice president 
District IV; Howard W. Hudson, Panellit, Inc., Treas. 
urer; Justus T. Vollbrecht, Energy Control Co., 1957 
president; Dr. Robert J. Jeffries, Data-Control Systems. 
Inc., president; Henry C. Frost, Corn Products Refining 
Co., president elect—secretary; Gordon D. Carnegie, 
King Instrument Co., vice president District V: Wi- 
lard A. Kates, W. A. Kates Co., vice president District 
VI; Dr. Ralph H. Tripp, Grumman Aircraft Engineering 
Corp., vice president Industries Department. Absent 
from this photo are: Carl W. Gram, Jr., Mason-Neilan, 
vice president District I; and John V. Opie, Mallin- 
ckrodt Chemical Works, vice president District VIIL 


ISA Cameraman — Here and There at the Show 


Congratulations. Your ISAJ photographer caught this 
scene in the exhibit booth of the W. M. Welch Com- 
pany as its vice president, R. E. Welch, praised Francis 
S. Hoag for a job well done. Hoag was executive chair- 
man of the Cleveland Host Committee whose dozens 
of hard working members were the planners and exe- 
cuters of the whole tremendous affair from Main- 
tenance Clinics to banquet decorations. Smooth co- 
ordination and direction by Hoag and his chairmen 
produced a very pleasant and profitable week in Cleve- 
land for almost 18,000 instrument industry people. 
Dick Welch is the current president of SAMA the 
Scientific Apparatus Makers Association. 
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USN Exhibit. The United States Navy presented 4 
large and really fascinating exhibit which was one of 
the hits of the Show, thronged early and late by it 
strument people of all varieties. Of top attraction 
were full-scale mock ups of submarine control rooms 
“before and after” human engineering. USN Ele 
tronics Lab showed this scale miniature of the NEL 
Antenna Range. One-forty-eighth size scale models of 
all Navy Shipe (such as destroyer, rear of photo) are 
rotated on turntable (as in foreground) while radio 
propagation pattern from horizon to zenith is taken 
by car on curved crane. Here (left to right) Paul 
Ayers, lab supervisor, and H. W. Chubb, purchasing 
agent, both of Lubrizol Corp., Cleveland; and Charles 
Hatcher NEL, watch as Bob Harwood, NEL Special 
Project Section engineer explains how range operates 





WAVY ELECTRONICS LABORATORY, SAN DIEGO, CALI! 




















Big Inch. This Executives’ Day group listens intently 
as A. J. Dromin (white shirt), district sales manager 







































for the Leslie Company, explains the operation of a High Command. Taylor Instrument Companies Trans- 
rn Leslie 16” balanced valve for use in power boiler feed Scan-Log — a veritable GHQ for process control — is 
let Ill; pump exhaust. Left to right are: F. M. Darner, chief shown by W. Mock, (pointing to typewriter) Taylor 
re engineer, Republic Steel, Cleveland; Dr. Ralph Tripp, project engineer to his guests on Executives’ Day. 
i Grumman Aircraft Engineering Corp., the ISA Host Left to right are: John Ake, Quaker Oats, Akron; 
. who conducted the group through the exhibits; and M. H. K. Hochschwender, president Mohawk Rubber Co. 
yetemm W. Ross, development engineering manager, The of New York; John La Valla, Production Dept., Kop- 
‘efaieg Acushnet Process Co., New Bedford, Mass. This action pers Co., Pittsburgh; W. C. Burgess, Jr., Burgess- 
a is typical of the opportunity provided by ISA to their Sterbenz, Cleveland; and Ralph D. Webb, director of 
. ve exhibitors for undisturbed, intimate showings of their instrumentation, Carbide and Carbon Chemicals Corp., 
Distrie latest products to top-drawer prospects. So. Charleston, W. Va. At ISA’s Executive Day, busy 
Pee executives quietly and quickly reviewed the latest prod- 
Absent ucts of the entire instrument and control industry. 
Neilan, And, not only heard about these innovations, but saw 
Mallin- actual operating demonstrations by factory experts. 


VIIL. 


Early and Late. Along with all the fun and 
excitement at the show, there was a lot of 
OW plain hard work going on both early and 
late in dozens of ISA committee meetings. 
Typical, is this session of our Aeronautical 
Industry, Division 7A, which lasted till after 
10 P.M. Managing cheerful smiles despite 
the late hour are left to right: John Hoag- 
one of land; Dr. Ralph Tripp; E. R. Evans (guest 
by in of committee); Fred Wood; Floyd Bryan, 
raction | chairman Missile Test Comm.; Bob Jeffries: 
rooms F. G. MeGavock; Dick Morrison; Harold 
| ‘Elee | Noble; Dick Pond; and Walter Gabriel, 
e NEL Aeronautical Division director. 
dels of 
oO) are 
radio 
taken 
Paul 
hasing 
harles Distinguished Visitors. This group of tech- 
pecial nical people from Germany spent two days 
rates. reviewing the 1957 ISA exhibit. The group 
contained several internationally recognized 
authorities on control theory. Then, at 
ISA’s annual banquet, the group enjoyed 
American-style hospitality and entertain- 
ment at a special table. The Germans left 
to right are: Dr. Hans V. Sartorius, Walter 
Duell, Walter Roth, Dr. R. Oldenbourg, Ger- 
hard Pressler, Miss Erika Feldmann, Josef 
Frensch, Heinrich Eggers, Dr. H. Tischner, 
Josef Wintergerst, Adolf Scheu, Theodoro 
Stein, Dr. Peter Fischer, J. T. Vollbrecht 
(ISA President), Henri Charles Reuge, Ad- 
rien Jean Kesselring, Dr. Erich J. Zimmer- 


man, Dr. Wilhelm B. Vox, and Eduard Kroch- 
mann. 
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At the 
Cleveland ISA Show 





VOTED THE OUTSTANDINN 











CEC Datarite. Our respondents from aero- 
nautical and engineering-lab activities, were 


enthusiastic about the Datarite direct-writ- 
ing oscilloscope magazine introduced by 
Consolidated Electrodynamics Corp. The 
magazine attaches to standard CEC oscillo- 
scopes and, using an exclusive chemical, 
produces developed, dried photo records as 
fast as the oscilloscope records up to 
25”/sec, which can be examined in full 
daylight, while the test is still progressing. 
Datarite takes up to 400 feet of a wide 
range of recording materials, and yields 
records of excellent legibility. It is shown 
attached to a CEC type 5-119 Oscillograph. 
Circle 2S on Readers’ Service Card 





Elgin Modular Instrument Enclosures. For- 
merly tough cabinet design problems, that 
took much expensive engineering time, now 
can be solved by a single skilled operator 


Ramo-Wooldridge Control Computer. Without questi | 
the new product eliciting most attention and comment g | 
the 1957 ISA Show was the RW-300 digital control gq 
puter announced by Ramo-Wooldridge Corp. No legs thy 
80% of instrument experts polled by ISAJ included 
single development in their first five choices of signifigy 
products. 

The fully-transistorized RW-300 is the first digital op 
puter specifically designed for industrial process conty 
Ramo-Wooldridge finds that computers for control » 
need not be nearly as complex or expensive as are 
large machines now being used for computation and dy 
processing. Result: The RW-300—no larger than an offy! 
desk—represents a moderate investment that can pay@ 
in 6 to 24 months. 

In RW-300 control, measuring-element signals are om} 
verted to digital form; input data is scaled, linearized y 
corrected, as necessary, and interpreted; principle cont! 
calculations are done, including equation solving, interpoh 
tion, integration, maximizing and minimizing, averagiy 
correlating, and smoothing. Then the result, changed, 
analog form, actuates plant controllers to make appropy 
ate process corrections. This computer should bring ang 
degree of automatic control and efficiency to industri 
processes. 

Circle 1§ on Readers’ Service Card 





Beckman Data Processor. A main atte} 
tion at the booth of Beckman Instrument! 
Inc., was their handsome new 100-chamé} 
Model 112 data-processing system. Th 


using the “building-block” enclosure mod- system provides continuous, round 


ules developed 


cabinet or console can be easily assembled 
out of 125 standard Emcor enclosure com- 
Unveiled at the ISA show was the 


ponents. 


new wedge section here shown, which en- 
ables cubicle modules to be combined in 
U-shaped arrangements 
pact consoles, and corner installations. 
Circle 3S on Readers’ Service Card 


Elgin Metalformers 
Corp. Almost any conceivable size or style 
of instrument, control, or electronic panel, 


clock monitoring and control of petrolem| 
refinery reformer units. It achieves ma 
imum reliability by all-transistor cirewi} 
and magnetic amplifiers. The system mi 
itors thermocouples, pressure transduct 
and flowmeters; automatically compensilt 
flows for pressure; and provides hourly # 
daily digitized totals of material inputs® 
outputs, permitting optimum plant conti 


and accounting. 
Circle 4S on Readers’ Service Card 
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EW PRODUCTS 


you saw at the show.” 


We asked 20 top-level user instrument engineers representing every area 
of interest to—*List the five most outstanding or significant new products 
Here are the 1957 products which in our poll of 
expert opinion hold the greatest import for the future of instrumentation. 











Camera. 


Infrared 
Among the new products of far-reaching 
potential usefulness, certainly must be list- 
ed the Barnes Engineering Co. Infrared 


Barnes Engineering 


Camera. This instrument, using Land 
Polaroid film, makes a “thermal image”, in 
one minute, of temperature distribution 
over extended viewing fields, using only 
the natural infrared energy radiated by all 
materials. A gray scale permits rapid 
quantitative measure of temperature dis- 
tribution over rocket or jet engines under 
test, models in wind tunnels, and thermal 
gradients over industrial equipment of any 
size — from test tubes to cracking towers. 
Circle 5S on Readers’ Service Card 


Honeywell Digital Potentiometer. In a 
radical departure from previously used 
principles, Minneapolis-Honeywell revealed 
at the ISA Show its Digital Potentiometer, 
nerve center of their new data handling 
systems. Unlike the slidewire (analog) 
potentiometer, this new instrument converts 
process variables (flow, temperature, pres- 
sure) directly into digits (numbers) the 
common language of advanced computers, 
punched cards and tape, and automatic 
typewriters. So precise is the new poten- 
tiometer that it can check to 1 part in 
4,000 viscosity, level, and other process 
variables, 
Circle 8$ on Readers’ Service Card 





Analyzer. 


VMR 


Moisture 
The 1957 ISA Show introduced a number 
Prominent among 
these was the Schlumberger Well Surveying 
Corp. nuclear magnetic resonance moisture 
analyzer, one of the first instruments to use 
the NMR principle in really practical, re- 


Schlumberger 


of fine new analyzers. 


liable form. The NMR analyzer makes 
high-speed, quantitative moisture measure- 
ments on such widely differing industrial 
materials as wood pulp, chicle, syrups, cot- 
ton, cereal, soap, polyethylene, geological 
cores, and fibrinogen. Analysis takes only 
30 to 240 seconds, in contrast to the 4 hours 
needed for conventional oven methods. 
Circle 68 on Readers’ Service Card 


Panellit Panapak Alarm System. Show 
visitors reported that Panalarm Division of 
Panellit, Inc., had achieved a notable break 
through toward extreme reliability and 
minimized service by introducing a proc- 
ess monitoring system that uses no moving 
parts. Through joint Westinghouse-Panel- 
lit efforts, was developed a compact, plug- 
in “Panapak”, which does away with all 
moving contacts by use of the Westinghouse 
Cypaks static, magnetic, logic-elements 
for industrial control. Shown is a Panapak 
unit (hand held), potted and hermetically 
sealed, which plugs into the Panalarm pro- 
cess monitor console. 
Circle 9S on Readers’ Service Card 








Industrial Instruments Conductivity Cell. 
Here is a brand new magnetic principle for 
measuring electrolytic conductivity, which 
uses a smooth, obstructionless flow-tube 
with no electrodes in contact with the solu- 


tion. The flow cell (center) has an in- 
put winding energized at high audio- 
frequency by the transmitter (left). The 


receiver (right) reads voltage from the 
output winding. Since intercoil coupling is 
a functional of solution conductivity, read- 
proportional to conduc- 
The cell is recom- 


ings are directly 
tivity over wide ranges. 
mended for fibrous or abrasive slurries, and 
hot or extremely-corrosive fluids. 

Circle 7§ on Readers’ Service Card 


Milton Roy Quantichem Analyzer. In its 
new Quantichem analyzers, the Milton Roy 
Co. strikes out into the field of stream 
analysis. The Quantichem, which contin- 
uously analyzes water for total hardness or 
silica concentration, results from three 
years’ intensive research and field testing. 
Each analysis is on a fixed time cycle. Re- 
recorded, controlled or can 
actuate alarms. Basic principle: photo- 
electric cells measure changes in light ab- 
sorption or transmission caused by specific 
reagents in the presence of calcium, mag- 
Analyzer can also 


sults can be 


nesium or silicon ions. 
measure iron, phosphates and oxygen. 
Circle 10S on Readers’ Service Card 
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OUTSTANDING 
NEW PRODUCTS 
AT THE ISA SHOW 





Friden Data Transmitter-Receiver. For the 
first time in communications history, data 
from 5- to 8-chanriel punched tape can be 
transmitted directly over existing telegraph, 
telephone and micro-wave circuits. This 
new “Teledata” machine eliminates former 
limitations in wire transmission of infor- 
mation in integrated data processing sys- 
tems, such as the sending of sales orders 
from district offices to distant factories. 
Introduction of the new Friden Calculating 
Machine Co. Teledata achieves common- 
language data-handling systems in far-flung 
organizations, by direct, leased-wire com- 
munication of punched-tape data. 
Circle 118 on Readers’ Service Card 


MM & M Recording Electronic Controller. 
Continuing the trend toward transistorized 
instruments was Manning, Maxwell and 
Moore’s new line of electronic controllers, 
which combine all functions in a single 
miniature case recording, controlling 
and manual operation. Printed, plug-in 
circuit cards permit instant exchange for 
quick test and repair. The new, transistor- 
ized control stations produce new highs in 
reliability and long life, and allow ratio and 
cascade control using standard instruments. 
Direct “bumpless” manual-automatic trans- 
fer is accomplished without an intermediate 


position, 
Circle 14S on Readers’ Service Card 
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Kay-Cross Oxygenator. Outstanding among 
medical instrumentation displays at the ISA 
Exhibit was a fascinating “heart-lung ma- 
chine” which has successfully provided con- 
ditioned blood during over 100 otherwise 
hopeless open-heart surgical operations. 
Vital to this machine is the Kay-Cross 
Oxygenator built by Pemco, Inc. of Cleve- 
land, 

carbon dioxide mixtures on a series of 
rotating disks, and maintains the blood 
reservoir at such a level as to permit 


It exposes a film of blood to oxygen 


changes in the blood volume of the patient, 
and in his extrinsic blood loss, yet without 


reduction of pump output. 
Circle 128 on Readers’ Service Card 


Victor Add-Tractor Counter. At the Vic- 
tor Adding Machine Co. display, much in- 
terest was shown in their new Add-Tractor, 
the first electronic counter able to subtract 
as well as add. This ability makes the 
unit ideal for digital instrumentation uses 
by enabling the subtraction of overshoots in 
digitized measured variables. (And the im- 
portance of direct digitization of primary 
measurements was stressed in several con- 
ference papers.) Combined analog and 
digital servos, digital voltmeters, etc., can 
now be corrected exactly for zero drift. 
Other uses: events difference counter, fre- 
quency difference meter, subtractive mixing. 
Circle 15$ on Readers’ Service Card 











PACE Simulag. A noteworthy addition) 
the analog simulation of physical syste 
displayed at the show, was Electronic 4 
sociates Inc. new “Simulag.” It is apy! 
curate function storage-delay memory om 
ponent, which permits analog computes; 





solve problems involving variable dy 
times (transportation lags), such a« 


countered in chemical, petroleum andy 
clear process design, machine-tool coniy 
and like problems in servo system dynm 
ics. The Simulag a combination of m 
netic tape and analog computer technol 

extends the use of analog simulation 


many new fields. 
Circle 13S on Readers’ Service Card 


Perkin-Elmer Vapor Fractometer. Che 
ical and petroleum industry show visite 





thronged the display of Perkin-Elmer Gy 
to see their new Model 184 process vapt) 
fractometer. This analyzer features am) 
temperature-control system, sealed #] 
purged sample valves, graphite-disk tine} 
system, automatic zero set each cycle, hig} 
sensitivity thermistor detectors, and 3f 
creased safety through elimination &#) 
open switch contacts. The new frac 
meter has been field tested for over ay 
on such analyses as butadiene prodit 
alkylation feeds, and refinery streams @ 


taining both olefins and paraffins. 
Circle 16S on Readers’ Service Card 
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Fisher Electro-Hydraulic Valve Actuator. 
The new Fisher Governor Company electro- 
hydraulic actuators are designed to match 
the transmission economy and operating 
speed of recently-developed electronic con- 
trol systems. The self-contained operators 
give high performance without electronic 
amplification, using instead a force motor 
to control the hydraulic pilot. This in 
turn controls hydraulic pressure with a 
simple nozzle-flapper combination. Two 
sizes of operators are available: the larger 
type 350, with 2000 Ibs thrust and 3” 
stroke; and type 340, with 600 Ibs thrust 
and 144” stroke. 
Circle 178 on Readers’ Service Card 


Fischer & Porter Fiber-Glass Case. Intro- 
duced at the show was a complete new 
line of temperature and pressure indica- 
tors, pneumatic transmitters and control- 
lers, housed in fiber-glass reinforced (poly- 
ester) cases with stainless-steel trim. These 
unique cases solve problems of corrosion, 
impact, and weather. 
clear through, scratching and chipping are 
eliminated. Cases are safe, too, from elec- 
trie shock and grounding hazards. At the 
show were shown cases of several colors. 
Idea (if demand warrants): cases color- 
coded to match plant pipeline color codes. 
Circle 20S on Readers’ Service Card 


> 
Because color foes 


Bailey Performance Monitor. Adding a 
final chapter to the long history of data 
gathering, Bailey Meter Co. introduced at 
the Show a computer that distills down all 
actual field measurements into one number 

percent efficiency. It will monitor any 
process whose performance can be com- 
puted using measured variables and known 
constants. Now, operators in process and 
power plants can automatically and contin- 
uously be advised of results in terms of 
deviation from predetermined standards, o1 
Output of the Per- 


formance Monitor can be fed into loggers 


in percent efficiency. 


for typed or punched-tape records. 
Circle 18S on Readers’ Service Card 


Taylor Volumetric d-p Transmitter. Visitors 
to Taylor Instrument Companies’ exhibit 
were enthusiastic over a new 3 to 15 psi 
pneumatic differential-pressure transmitter 
using filled, sealed, flush, diaphragm sens- 
ing-elements. These elements greatly sim- 
plify flow, pressure and liquid-level meas- 
urement of colloids, jells, slurries and cor- 
rosive fluids such as dye liquors, pulp sus- 
pensions, viscose, liquid sulphur, emulsified 
asphalt. Temperature limit 300°F; pres- 
sure limit 1500 psi. 
d-p transmitter and two flush elements in 


Shown is pneumatic 


a calibrated flow assembly. 
Circle 21S on Readers’ Service Card 








KM Liquid-Metal Control Valve. Attracting 
much attention at the Kielley and Mueller, 
Inc. booth was this first-of-its-kind control 
valve for liquid sodium and potassium serv- 
ice at continuous temperatures of 1500°F 
and 125 psig. Design of such a valve is a 
necessary link in the control equipment for 
sodium-cooled nuclear reactors. The valve 
body is of forged 316ss, ultrasonically test- 
ed, with all welds x-rayed. A thermocouple 
in the body provides remote temperature 
measurement; a solenoid lock keeps the 
valve closed to prevent accidental opening. 
If the sealing bellows ruptures, the liquid 
metal will close an alarm circuit. 
Circle 19§ on Readers’ Service Card 


Brush Multichannel Event Recorder. Par- 
ticularly valuable for checking electrical 
sequences in missile control systems will be 
this brand new, high-speed 100 channel 
event recorder introduced at the ISA Show 
by Brush Instruments. Both duration and 
time of occurrence of signals as short as 
one-thousandth of one second can be re- 
corded, with remote electrical selection of 
16 chart speeds from 10”/sec to 10”/day. 
Related analog data can be recorded simul- 
taneously by Brush penmotors. Other like- 
ly uses: checking relay chatter, contact- 
bounce; recording machine operations. 
Circle 22S on Readers’ Service Card 








FIER Urges ISA’ers to Apply for NSF Fellowships 


Rex Bristol, president of FIER, has 
a message of great import that the 
ISA JOURNAL would like to transmit 
to all its readers (and academic minded 
friends). Writes Rex, “A release from 
the National Science Foundation in 
Washington has just come to my at- 
tention. It says that NSF will make 
1,000 monetary awards to people in- 
terested in doing advanced study in 
research in the natural sciences. 
These awards will be issued for: 


1. a predoctoral fellowship program 
for which college seniors and grad- 
uate science students may apply. 

2. a postdoctoral fellowship program 
for scientists who have already re- 
ceived the doctoral degree. 

3. a senior postdoctoral fellowship pro- 
gram for candidates who have held 
the science doctorate for a minimum 
of 5 years. 

4. a science faculty fellowship program 
for college teachers of science who 
wish to improve their competence as 
teachers. 

“The Board of Trustees of FIER has 


contacted NSF about the possibility of 
some awards being made in instrumen- 
tation and automatic control, and we 
are assured that NSF would like noth- 


Reactions Favorable at 


It has become a tradition now for 
ISA Exhibitors to meet during the 
annual exhibit and discuss current and 
future exhibit policies. A representa- 
tive turnout met on September 12 at 
the Cleveland Public Auditorium. Ade 
Floreen, Leeds and Northrup, presided 
in his capacity as chairman of the ISA 
Exhibitors Advisory Committee. Presi- 
dent-elect Jeffries emphasized the 
close-working relationships which his 
administration expected to maintain 
with the exhibitors and the advisory 
committee. 

The reactions to the Cleveland ex- 
hibit were mostly favorable, although 
some were disappointed in the num- 
ber of registrations. The problem of 
cubical contents displays and their lo- 
eation to avoid shutting out the view 
of a neighboring exhibit came up for 
review, and prevailing sentiment was 
to encourage their use in special areas. 

Exhibit sites, beyond present com- 
mitments through 1961, were suggested 
by a sub-committee. With the future 
possibility of ISA regional exhibits 
being held in areas where the annual 
exhibit now cannot be held, some ex- 
hibitors expressed themselves in favor 
of more frequent returns to New York 
City and Chicago, which seem to com- 
mand the largest and best attendance. 

A number of sub-committees _re- 
ported on their current studies—Ex- 
hibit Registration Fees, Registration 
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ing better! The panel of scientists 
who review applications for these fel- 
lowships is well aware of the urgent 
need for advanced academic work and 
basic research in this field.” 

How do you go about applying for 
a fellowship? If you are after your 
Doctors degree in instrumentation or 
control engineering write to the Fel- 
lowship Office, National Academy of 
Sciences, National Research Council, 
2101 Constitution Avenue, N.W., Wash- 
ington 25, D. C. If you already have 
your PhD and want some financial 
support to get back into basic research 
at a nonprofit institution (with a suit- 
able leave of absence from your com- 
pany) write Division of Scientific Per- 
sonnel and Education, NSF, Washing- 
ton 25, D. C. 

Above all, write today. The filled in 
applications must be in Washington by 
Christmas if you want to get this aca- 
demic Christmas present. Selections 
will be announced on March 15, 1958. 
Here is a great opportunity. Don’t let 
it go begging. 


ISA Exhibitors Meeting 


Auditing, Regional Shows. Several 
new study groups were authorized— 
Conference and Exhibit Program Co- 
ordination; Attendance Promotion; 
Floor Plans; and Booth Facilities. 


Ade Floreen was re-elected chairman 
of the Exhibitors Advisory Committee 
for the forthcoming year. Millard 
Shriver, Panellit, was elected secretary 
and vice chairman. Wallace Lockwood, 
Taylor Instruments; Felix McGavock, 
Consolidated Electrodynamics; James 
Kilmer, Fischer and Porter; and Nich- 
Olas Fleno, Automatic Switch, were 
elected together with Millard Shriver 
as new members of the Exhibitors Ad- 
visory Committee to replace those 
whose terms had expired under the 
committee’s rotation procedure. 


SAMA Established ISA 


The Recorder-Controller Section of 
Scientific Apparatus Makers Associa- 
tion announces annual cash awards for 
three most outstanding papers on 
process instrumentation published in 
the ISA Journal. Established as a 
project of the Public Relations Com- 
mittee, these awards are made to 
stimulate and encourage publication of 
more information on the application, 
operation, and use of industrial instru- 
mentation and controls in the process- 
ing industries. Members of the Re- 
corder-Controller Section Public Rela- 





Electronics Committee 
Defines the Issues 


The meeting of the Instrumentation 
Electronics Committee, held in Cleye. 
land was well attended. Those who 
came to talk business included Joby 
Johnston, Jr., vice president of the 
Technical Division; Sy Sterling, A. Fr 
Welch, Adelbert Carpenter, vice pregj. 
dent, District IX; Edward H. Daw and 
C. Van Rensselaer, director of the IgA 
Instrumentation Electronics Division, 

The purpose of the meeting was to 
discuss the preliminary operating 
manual of the committee with partic. 
ular reference to the definition of ob- 
jective, scope, duties and organization. 
There was general agreement that the 
committee’s primary function was to 
improve communication and education 
between the users of electronic meas. 
uring instruments and their manufac- 
turers. It was also agreed that the 
committee should help improve the 
understanding of the activities of ISA 
by people in the electronics industry. 

Scope came under consideration, and 
the group was of the opinion that it 
should confine itself solely to the elec 
tronic measuring instrument area, at 
least until the committee was better 
organized and functioning effectively. 

A most important part of the meet- 
ing dealt with the committee’s organi- 
zation. As a result of the discussion, 
it was suggested that an _ industry 
division representing the electronics 
industry users be formed so that they 
would have a place in the organiza 
tion’s structure. Members stressed the 
need for participation by individuals 
affiliated with the larger electronic 
measuring instrument manufacturing 
companies. 

The meeting was not all talk, for as 
a result of discussion the group hit 
upon a definite procedure in contin 
ing the development of the committee. 
Another meeting is scheduled for New 
York in March during the IRE Show. 


Journal Editorial Award 


tions Committee are: George W. Kel 
sey, BIF Industries; P. S. Dickey, 
Bailey Meter Co.; H. O. Ehrisman, The 
Foxboro Co., Kermit Fischer, Fischer 
& Porter; and Ray E. Olson, Taylor 
Instrument Cos. 


Three awards would be made each 
year—first award $300, second award 
$200, and third award $100. The first 
presentation will be made at the 13th 
Annual ISA Show in Philadelphia. 
Full details will be given in the De 
cember ISA Journal. 
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PRESIDENT’S LETTER 











Dear ISA Member: 


One of the big problems every Society faces is how to 
effectively communicate between its National Officers and 
organization and individual members and Sections. As you 
know, copies of the minutes of your National Executive 
Board are distributed regularly in multiple copies to the 
Section Officers. It is hoped that they will discuss the ac- 
tions of the Executive Board with their own members. 
In addition, of course, much material describing National 
Society affairs is published in the ISA Journal. One other 
major medium of communication is the District Vice Presi- 
dent. This is a fairly new position within our Society and 
is just beginning to function effectively as a two-way 
street for communications between the National Executive 
Board, the several National Divisions and Committees, and 
local Sections and members. 


In spite of the above efforts and communications, I am 
very conscious of a need for greater understanding on the 
part of the membership of the complexity and magnitude 
of the programs and problems which our rapidly-growing 
Society faces. Almost every time I meet with a local 
group I get questions such as, “What is the Foundation 
doing?” “Why does the National Office need more people?” 
“Why don’t we publish more recommended practices?” 
“Why don’t we have Transactions?” “Why are we ac- 
cumulating a surplus?” ‘“‘Why aren’t there more technical 
papers at our National Conferences?” “Why all this 
emphasis on upgrading the membership?” 


There are good, well-considered answers to all of these 
questions, and the very fact that they are asked by so 
many people on so many occasions indicates that our com- 
munications have failed. With the publication of this 
letter and the succeeding ones which I would plan to write 
to you each month and which will be published in the 
Journal, I hope to add still another avenue of communica- 
tion. In these letters I will attempt to indicate to you 
some of the current problems and my personal activities 
with regard to the Society. Sometimes I will be referring 
to things before action by the Executive Board; sometimes 
I will be referring to things which I would hope you would 
discuss in your local section. My letters then are intended 
to be complementary to the other means of communication 
which are already established, and I strongly urge all 
Segments of our Society to use and concern themselves 
with all these media. 


Even though I did not officially take office until the Ist 
of November, a number of us have been meeting frequently 
im an effort to get a running start on the new year. In the 
latter part of July, the incoming members of the Executive 
Board met with the then-existing Board to chart the 
change-over of administration. I announced at that time 
that it would be one of the principal objectives of the new 
administration to formulate a long-range plan of develop- 
ment for all aspects of the Society’s programs. I continued 
with this theme in most of my talks and meetings in Cleve- 
land. Every National Officer has been furnished with a 
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Planning Guide format, and we are hopeful that he will 
complete this in first-draft form for the coming year at 
least some time during November. Nelson Gildersleeve of 
General Electric, John Flemming of IBM, and Ken 
Mabuchi of Smith, Winters and Mabuchi are going to assist 
me in our review and consolidation of the several plans. 
President-elect Jack Frost of Corn Products Refining Com- 
pany will also work closely with me on this review. 

I have written to Ade Floreen of Leeds and Northrup, 
Chairman of the Exhibitors’ Advisory Committee, asking 
that group to give serious consideration to exhibit policies 
so as to maintain and develop our exhibit in the best 
interests of both our exhibitors and the Society. On Sep- 
tember 27 I met with the Planning and Policy Committee 
of the Foundation for Instrumentation Education and Re- 
search. Dr. Cuthbert Hurd, Director of Automation Re- 
search, IBM, Dr. Augustus Kinzel, Vice President of En- 
gineering, Union Carbide and Chemical Corporation, Past 
ISA President Al Sperry of Panellit, Mr. W. W. Garey, 
Publisher of Control Engineering, Past ISA President Bob 
Sheen of Milton Roy Company, Lloyd Slater, Executive Di- 
rector of the Foundation, and I discussed at great length 
the fundamental objectives of the Foundation, its modes of 
operation, its fund-raising activities, and its relationship 
to ISA. The meeting resulted in a series of recommenda- 
tions which will be transmitted to the Executive Commit- 
tee of the Foundation. 

On October 2 I met with President-elect Secretary Jack 
Frost and Member Jack Stotz of Grumman Aircraft Engi- 
neering Company to discuss what additional services the 
ISA might establish for the benefit of instrumentation 
personnel in the Aeronautical Industry. I reviewed the 
results of this discussion with Walter Gabriel of Convair 
Division, General Dynamics Corporation, Director of the 
Aeronautical Division, when I meet with him in Texas 
later in October. 

Several Sections are planning to hold joint meetings 
with neighboring Sections to discuss the question of Grades 
of Membership. The various District Representatives are 
actively considering the problem in their own areas, and 
I hope every member will participate in the consideration 
of this very important problem. 

It is apparent as I am writing this letter that it is not 
going to be possible for me ever to discuss all, or in 
sufficient detail any, of the many problems and activities 
which are going on within the Society. I should like, how- 
ever, to extend a sincere invitation to any and all members 
who may have gripes, constructive criticism, or simply 
suggestions to bring them to the attention of the National 
Society Officers through the established channels of com- 
munication, namely, their Section Officers, Section Dele- 
gates, and District Vice Presidents. I would also be 
pleased, if you should like to contact me directly, to receive 
copies of such letters as you may feel appropriate or to 
hear from you directly on any problem in which you may 
feel I have a direct and personal interest and could possibly 
be of some assistance. 








| « First Chromatography 


Conference 


Tremendous Success 


In the three days August 28-30, ISA 
achieved a long planned milestone in 
its growth as a recognized professional 
society, by conducting the First Inter- 
national Symposium on Gas Chroma- 
tography. The symposium will long 
be remembered by the 375 top-level 
scientists attending as a tremendous 
success—technical and financial—due 
not only to the high quality of the 
papers presented, but also to the effec- 
tiveness of a novel conference tech- 
nique—“a soap box for every man” 
developed by the General Chairman. 

The symposium was sponsored by 
Tom Wherry’s (Phillips Petroleum 
Co.) Analysis Instrumentation Division 
6B; Henry (Hank) Noebels of Beck- 
man, the Associate Director of this 
Division, served as General Chairman. 
The excellent program was arranged 
by Vincent (Vince) Coates of Perkin- 
Elmer, Chairman of the Committee on 
Gas Chromatography of the A.I.D. Dr. 
A. J. P. Martin of England, 1953 Nobel 
Prize Winner for his discovery of 
liquid-liquid chromatography, presented 
the featured paper at the Banquet. 
His address was recorded and will be 
presented in its entirety in your De- 
cember ISA Journal. 

Michigan State University’s Kellogg 
Center for Continuing Education, was 
overwhelmingly chosen for the con- 
ference site as the result of a two- 
month nation-wide survey of the most 
likely places. It was chosen on the 
basis of modern auditorium and meet- 
ing rooms, hotel facilities, convenient 
location, recreational and intellectual 





Not all the time was spent at hard work. 
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possibilities, and indicated cooperation 
in handling the details of such a 


meeting. Dr. Lowell Eckland, Direc- 


tor of the Kellogg Center, and Dr. 
Donald Jackson, the Conference Di- 
rector assigned by the center, deserve 
great credit for the smooth, profes- 
sional typified the 
meeting. 


procedures that 


Registration Oversubscribed 


One of the most difficult jobs, ac- 
cording to Herb Kindler of the Na- 
tional ISA Office, was limiting the at- 
tendance to the facilities of the cen- 
ter. Initially, the maximum limit was 
set at 300 people. However, the unpre- 
cedented response of very high level 
chemists, chemical engineers, process 
engineers, instrument engineers and 
instrumental physicists from England, 
Europe, Canada and the United States, 
drove the final attendance to 375. Un- 
fortunately, many pre-registration ap- 
plications had to be returned due to 
lack of space. Only four reservation 
cancellations were received, surpris- 
ingly low for a meeting of this type. 

Technical representatives from most 
U. S. petroleum, petrochemical, fine 
and heavy chemical companies were in 
attendance, as well as representatives 
from many medium and small com- 
panies. Among the foreign visitors 


were the authors of the only three pub- 
lished texts on gas chromatography: 
Dr. Kevlemans of Royal Dutch Shell in 
Amsterdam, whose excellent book has 
just been published by Reinhold; Dr. 
Courtenay Phillips of Merton College, 


Beaming with delight at the out. 
standing success of ISA’s First Ip. 


ternational Symposium on Gas 
Chromatography are two of the men 
chiefly responsible. Left is Henry 
J. Noebels, conference genera! 
chairman, and right is Tom 6, 
Wherry, director of ISA’s Analysis 
Instrumentation Division 6B, which 
sponsored the symposium. 


Oxford, author of Academic Press’ Gag 
Chromatography; and Mr. Dennis Deg. 
ty of British Petroleum, editor of the 
book Gas-Liquid Chromatography pub 
lished in the U. S. by Academic Press, 


Objective: Maximum Information 
Interchange 


The meeting was a First in more 
ways than a chronological one. A¢ 
cording to Chairman Hank Noebels, 
the object of the meeting was to 
“effect as great an interchange of ip- 
formation as possible within the limi 
tations of a large group.”’ In planning 
for this he balanced the _ sessions in 
two ways. 

First—by giving the symposium aD 
academic flavor. The scheduling of 
the sessions was patterned after the 
Gordon Research Conferences: 100 
afternoon sessions were scheduled. The 
morning session ran from 8:30 AM 
to Noon, and the evening session from 
7:30 to 10:30 P.M. The afternoon was 
left open for recreation or free dis 


cussion. 


Hank tried to provide “W 
each man his own soap box.” If 


Second 


order to allow everyone to clear his 


Here are photos of conferees enjoying the symposium banquet. 
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Interest generated in the morn- 
ing meetings was so great that 
this unscheduled group gathered 
to exchange information on their 
specialty—odors and flavors. 














Typical of the crowds attending 
the afternoon’ free-discussion 
sessions is this group of over 
100. 











What’s in a name?—was dis- 
cussed by this official nomen- 
clature committee. 











their coffee. 


day night banquet. 





(Right photo): Here two banque- 
teers concentrate on a tiny port- 
able chess game while finishing 


The symposium attracted many 
ladies, some from foreign lands. 
Shown are a group at the Thurs- 





mind of questions and to discuss differ- 
ences of opinions or observations, a 
new, experimental device was tried: 
each session chairman was charged 
with the responsibility of generating 
as Much discussion as possible follow- 
ing each paper. This controlled dis- 
cussion was allowed to continue for 
five minutes. Following this period, 
and based on the participation and in- 
tensity of the discussion. a separate 
meeting room and afternoon starting 
time was assigned to allow the dis- 
cussion to continue ad libitum. In 
this manner, everyone had an oppor- 
tunity to present his detailed views in 
an uninhibited manner “from his own 
sO0ap box” 
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This experiment was tremendously 
successful. The free discussion periods 
showed excellent and spirited attend- 
ance running from groups of 30 peo- 
ple for 2% hours to the largest of over 
150 people that convened for 4% hours. 


The conference papers covered a 
wide range of interests, from techni- 
cal theory and practice through the- 
oretically derived equations, and from 
practical column technology through 
continuous-plant gas chromatography. 
A special unscheduled session was held 


on the application of gas chromatog- 


raphy to flavors and odorants. This 
session had over 75 people in at- 


tendance. 


The complete sessions and some of 
the discussion periods were recorded. 
These will appear in print in two 
versions: as an official proceedings of 
ISA, and as a hard-cover text to be 


Press with 
Noebels as 


published by Academic 
Fagerson, Coates and 
Editors. 


Symposium for Next Year Announced 


Plans were made to hold future sym- 
posia on alternate years with the 
European Group. The next meeting of 
the European Group will be in Amster- 
dam in April 1958. The next ISA spon- 
sored symposium will be in June 1959 
at the Kellogg Center. 
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New ISA District Vice Presidents Elected in Cleveland 


During the ISA Cleveland Meeting, 
three able new District Vice Presi- 
dents were elected and immediately 
took over the administrative duties of 
their offices. Newly formed District X, 
comprising all Canadian Sections, has 
John Hillen at the helm. District VI’s 
new Vice President is Willard A. 
Kates, succeeding R. Robert Proctor, 
who resigned. And the vice presi- 
dential duties for District VIII fall to 
John V. Opie, replacing E. Lee Deeter, 
who also resigned. All three men are 
well qualified by virtue of their past 
experience both in business and as 
members of ISA. 

John Opie is chief instrument engi- 
neer for the 2 plants at St. Louis and 
Weldon Springs, Missouri, operated by 
the Mallinckrodt Chemical Works, 
Uranium Division, for the AEC. After 
graduation from Lehigh University in 
1937 with an M.S. in Chemical Engi- 
neering, John was employed by Fouke 
Fur Co. In 1942 he joined Mallinck- 
rodt, shortly after the company started 
uranium refining. He is a registered 
professional engineer in Missouri, and 
has been an active and contributing 
member of the St. Louis Section since 
1948, serving as president in 1950-51. 
From 1954 through 1957 he was Sec- 
tion Delegate to the National Council. 
John rounded out his Section and 
National Society experience by serving 
on the National Nominating Commit- 
tee in 1956 and 1957. 

Born in Belfast, Ireland, John Hillen 
came to Montreal, Canada in 1926 and 
received his education there. He is a 





| ExecDirector’s Diary | 





November is dues renewal month 
for every member, except those who 
were newly admitted in September 
1957 or later. The National Office 
expects to avoid this year the com- 
plaints we received about delays last 
year. To that desirable end, we have 
devised a new billing procedure and 
you can help us make it operate suc- 
cessfully. 

By the time you read this Diary 
you will have received your renewal 
notice. If you were admitted before 
September 1957 and have not received 
a notice, the chances are that we do 
net have your correct mailing address: 
so send me a note fast where to re- 
address the renewal notice. 

In the renewal notice we have en- 
closed your next year’s membership 
card, with October 31, 1958 expiration 
date. Because we expect every mem- 
ber to renew, we did not hesitate to 
send the card in advance. This elimi- 
nates one delay factor in the previous 
procedure, wherein the member re- 
ceived his card after he paid his 


540 








John V. Opie 


graduate of Montreal Technical School 
and Sir George Williams College. In 
1934 he joined Peacock Brothers, Ltd. 
and has held a variety of jobs with 
the company including salesman, as- 
sistant manager of the Montreal sales 
office, assistant to the general sales 
manager, manager of the Petro-Chemi- 
cal Department, assistant sales man- 
ager and finally general sales manager 
—the position which he now holds. 
Hillen is well known both in this coun- 
try and in Canada for his broad ex- 
perience with the process industries 
and the application of instrumentation. 
On many occasions he has been called 
upon to present lectures on instrumen- 
tation. As a member of ISA, he has 
held posts as National Delegate of the 
Montreal Section and was Canadian 
member of the Sections and Member- 
ship Committee of National ISA. 
Willard Kates is president of the 
W. A. Kates Co. of Deerfield, Illinois. 


dues. When you send your dues, just 
sign the membership card on the in- 
dicated line and you are in good stand- 
ing for another year. 

Your dues payment should be re- 
turned to us in the special return 
envelope, which is self-addressed and 
requires no postage to be paid by you. 
If someone else transmits your dues 
to us, please be sure he uses our re- 
turn envelope. Before you give it to 
him, fill out the information which is 
requested concerning your name-plate 
and company. This data is printed 
on the back of the reply envelope and 
is concealed when the flap is sealed 
for mailing back to us. It is im- 
portant that we have your up-to-date 
record. 

The amount of your dues is also 
printed on the reply envelope. Each 
member, except new members ad- 
mitted during December, 1956 through 
August, 1957, was billed at the full 
year’s rate in accordance with his 
grade. New members (Dec. 1956-Aug. 
1957) were billed for a lesser amount 
than the full year’s rate to pay them 
up only through October 31, 1958, 
thereby placing their dues year on the 
Society’s fiscal year’s basis. Thus a 
member admitted in December, 1956 
only pays $11.00 instead of $12.00 this 


John Hillen 







Willard A. Kates 


A graduate of the University of Wi. 
consin, his professional record shows 
extensive experience as a development 
engineer, sales manager, and later gs 
an administrator. He has been ep. 
ployed by the Corning Glass Works 
United Engineers & Constructor 
Westinghouse Electric Corp. and Gep 
eral Electric Co. Kates is the author 
of papers dealing with instruments 
tion and automatic control which have 
had wide national and _ international 
circulation. A member of the Chicago 
ISA Section, Will has served both ip 
1955 and 1957 as publicity man for his 
section. His most recent publicity 
achievement was in his work as Pub 
licity Chairman for the Third National 
Symposium on Instrumental Methods 
of Analysis in 1957, which was an uw 
questioned success. Among his other 
affiliations are membership in Ta 
Beta Pi and Eta Kappa Nu, both hor 
orary fraternities. 


year; if admitted in January, 1957 he 
pays $10.00; and so on. 

Please pay your dues_ promptly. 
We would like to avoid the embarrass 
ments of follow-up reminders. It is 
difficult to send such reminders with 
out running into the problem of cross 
ing in the mail at the very time you 
sent your dues to us. 

Your early payment of dues will er 
able us to promptly send the refunds 
to the Section. For each $12.00 sent 
us by a full member, his Section gets 
$5.00 to defray their expenses; and 
many Sections need this refund @ 
quickly as it is available. 

Hope we can count on you to pay 
your dues with the first notice. It 
will relieve you of a little dough, # 
sound investment I am sure, but 
will relieve you also of having to ® 
bothered by follow-ups through you 
Section and National Office. You 
prompt payment will also give me ™ 
excuse for the delays such as we & 
perienced last year in feeding-back the 
payment information and refunds ® 
the Sections. Thanks for cooperating 
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meeting previews 


Chicago Chemical Meeting Will Be “Biggest Ever”! 


The Chicago meeting of the AIChE, 
scheduled for December 8-12, is ex- 

ted to be the largest annual meet- 
ing the Institute has held. The pro- 
gram will include four simultaneous 
sessions running through the length of 
the meeting. Discussion group ses- 
sions will supplement the papers and 
numerous plant tours will offer addi- 
tional variety to the planned program. 

The subject matter of the many ses- 
sions ranges from management-type 
problems encountered in “Selling a 
Technical Program” to the purely 
technical aspects of how to apply 
“Computers in Chemical Engineering 
Work.” Although the program is 
directed primarily toward the chemi- 
cal engineer, most of the subject mat- 
ter will be of interest to people in 
allied fields. Members of ISA will be 
interested to find that several papers 
cover items specifically in the field of 
instrumentation. For example, the 
session on “Laboratory and Pilot Plant 


Techniques” contains a paper on tem- 
perature measurement with thermis- 
tors, while the session on “Extractive 
Metallurgy has a paper concerning 
“Gamma Ray Density Gaging.” A 
number of other sessions are so closely 
allied to instrumentation that they 
will provide excellent background for 
the instrument engineer. 

One of the highlights of the meeting 
will be the symposium on “Selling a 
Technical Program,” which will at- 
tempt to reveal why management ap- 
proves certain research program such 
as improvements in an existing process 
product, a new product or a new area 
of research. It will try to discover 
why management does not accept other 
programs. This symposium may pro- 
vide some tips that will really be of 
value to you! 

For information write H. F. Nolting, 
Standard Oil Co., Research Dept., 
Whiting Research Laboratories, P. O. 
Box 431, Whiting, Indiana. 


Advances in Modern Technology Illustrated 


The growing complexity and diver- 
sity of modern technology is dra- 
matically illustrated in the advance 
program for the Annual Meeting of the 
American Society of Mechanical Engi- 
neers, December 1-6, at the Hotels 
Statler and Sheraton in New York 
City. The people from the _ society 
planning the program have made 
arrangements to compress into 6 days 
the presentation of more than 250 
papers. It will be the largest meeting 
ever sponsored by ASME. 

Purpose of the meeting, according to 
the advance program, is to enable 
interested persons from all parts of 
the world to acquaint themselves with 
the latest developments in their own 
special fields and in other allied areas. 
Hence, papers to be delivered range in 
subject matter from the relatively 
simple to the most complex. 

Featured speakers on the program 
include Admiral Lewis L. Strauss, 
chairman of the Atomic onergy Com- 
mission; Henry T. Heald, president of 
the Ford Foundation; and Governor 
Joseph B. Johnson from the State of 
Vermont who will deliver the Roy V. 
Wright Lecture. 

Of particular interest to the instru- 
ment man are the following papers: 
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Survey of Mathematical Methods for 
Non-Linear Control Systems. 
Development of the Generalized Phase 
Diagram Method. 

On-Off Control With Periodic Sensing 
Device. 

Application of Safety Relief Valves to 
Pipe Lines. 

Interpreting Dynamic Measurements of 
Physical Systems. 
Reproducibility of a Pen-and-Chart 
Type of Recording Instrument Under 
Dynamic Conditions. 

A New Type of Hot Element Direc- 
tional Anemometer. 

Steady-State Axial Flow Forces on 
Pneumatic Spool-Type Control Valves. 
Single-vane, Hydraulic Servomotors and 
a Hydraulic Damper. 

A New Hydraulic Servo Valve for Pulse 
Length Modulation Operation. 

Liquid Flowmeter Calibration Tech- 
niques. 

Straightening Vanes for Flow Measure- 
ment. : 
Further information can be obtained 


by writing to ASME Meetings Depart- 
ment, 29 W. 39th St., New York 18, 
oe 2 


Control Symposium 
Limited to 1500 


Attendance for the Fourth National 
Symposium on Reliability and Quality 
Control, January 6-8, in Washington, 
D. C. will be limited to about 1500 due 
to limited facilities. 

Some 50 noted speakers will make a 
“Report to the Nation” on the progress 
of reliability. For instrument engi- 
neers and others concerned with re- 
liability and quality control, the pro- 
gram offers a wide range of subjects 
and excellent information. Write W. 
H. Rombach, Chief Quality Control En- 
gineer, Philco Corp., 4700 Wissahickon 
Ave., Philadelphia 44, Pa. 


Computer Conference 
Focuses Attention 
on Special Problems 


In commenting on the up-coming 
Eastern Joint Computer Conference 
and Exhibit, December 9-13 at the 
Sheraton Park Hotel in Washington, 
D. C., Dr. S. N. Alexander, who is chief 
of the Data Processing Division of the 
National Bureau of Standards, says 
that this year’s conference theme has 
aroused such unusual interest and has 
already produced such a wealth of 
fresh technical material that the meet- 
ing has been extended an extra day. 

The conference theme is “Computers 
with Deadlines to Meet.” Session top- 
ics range from “Industrial Control 
Computers and Instrumentation,” to 
“On-Line Business Systems.” In each 
case, the focus will be on the problems 
which arise in the design and applica- 
tion of computers which are required 
to perform their jobs within a specified 
time cycle. The role of simulation in 
analyzing the system problem will re- 
ceive special attention. 

In addition to technical sessions, 
there will be a large exhibit area de- 
voted to displays of complete data 
processing and computing systems, 
computer components and sub-assem- 
blies. 

Forty-eight technical presentations, 
selected after careful screening by the 
committee will be presented during the 
conference. The program includes such 
interesting topics as: Industrial Con- 
trol Computers and Instrumentation, 
Simulation in Real-Time, Synthesis of 
Real-Time Systems, Digital Communi- 
cations Techniques, On-Line Business 
Systems, Traffic Control, Organizing a 
Network of Computers to Meet Dead- 
lines, ete. 

For complete registration and pro- 
gram information contact Malcolm 
Catlin, Council for Economic and In- 
dustry Research, Inc., 1200 Jefferson 
Davis Highway, Arlington 2, Va. 


Major Simons to Speak 
at AAAS 124th Meeting 


The 124th meeting of the American 
Association for the Advancement of 
Science will include sessions with 
more than 70 organizations taking 
part. Programs of particular interest 
to ISA members will be featured dur- 
ing the conference which will run 
from December 26-30, in Indianapolis. 

One of the important guest speakers 
will be Major David Simons, who will 
give the first scientific report on his 
recent 19-mile ascent in a_ balloon. 
The Association for Computing Ma- 
chinery will hold a national meeting 
concurrent with the AAAS meeting. 

Topics including spectroscopy, en- 
vironment control, optical techniques, 
computers, etc. will spark this im- 
portant meeting. Contact R. L. Tay- 
lor, AAAS, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. 























Ira H. Lohman 
IBM 


Herbert Cham bers 


IBM reports the appointment of 
Ira H. Lohman (photo) as manager of 
time equipment engineering in the 
Endicott plant. Lohman has _ been 
with the company since 1951 when he 
started as an associate engineer in 
defense development engineering. He 
later became project engineer, devel- 
opment engineer, manager of cus- 
tomer relations, and prior to his 
present new assignment he was 
manager of TE engineering planning. 
Lohman is a member of the Central 
New York Section. 


x k * 


The appointment of Herb Chambers 
(photo) as chief development engi- 
neer for Consolidated Electrodynam- 
ics has been confirmed by a company 
official. Chambers has been assistant 
chief development engineer since No- 
vember 1956. Previously, he was 
supervisor of electro-mechanical de- 
velopment. He joined CEC in 1954 
after having been supervisor of new 
product development with Electric 
Auto-Lite Co. He is a member of the 
Los Angeles Section. 


+ & ® 


Los Angeles Section’s Charles M. 
Brown (photo) will head up the newly 
established Basic Electronics Engi- 
neering Co. of Daly City, California. 
Brown, who was formerly engineer- 
ing manager of Remler Co., has also 
held the posts of general manager of 
the Stephens Mfg. Co. and vice presi- 
dent of Electromec, Inc. In Califor- 


nia, he is a licensed electrical engi- 
neer. 





Charles M. Brown 


Kenneth Andersen 
Basic Electronics S 


The post of marketing manager of 
Norden-Ketay’s Western Division in 
Gardena, California will be filled by 
ISA man Bob Bailey (photo). Bob 
will be responsible for marketing 
electrical and electronic instruments 
manufactured and designed by the 
Division. Prior to joining Norden- 
Ketay, he was vice president and 
sales manager of Engineered Elec- 
tronics Co., and before that he was 
with Beckman Instruments. Bailey is 
a graduate of Michigan State Uni- 
versity and a member of the Los 
Angeles Section. 


x *k* * 


Ultradyne Engineering Labs, Inc. 
will have a new manager of the west 
coast office in the person of D. B. Cole. 
Cole had previously been the Califor- 
nia sales representative for the com- 
pany. A member of the Los Angeles 
Section, Cole will take charge of all 
sales emanating from the California 
office. 

x *k * 


Raymond E. Olson president of 
Taylor Instruments Companies and 
an active member of the Rochester 
Section is one of the 11 new directors 
elected to the board of the 25,000 
member AMA management education 
organization. At a meeting of the 
Board immediately following his elec- 
tion, Olson was named to the Execu- 
tive Committee. He will serve as a 
director of the American Manage- 
ment Association for 3 years. 


= ® 


Two members of the Pittsburgh 
Section have moved up in Hagan 
Chemicals & Controls Company. 
Louis C. Bishop has been named dis- 
trict manager for the company’s 
Pittsburgh sales office while Tom 
Nourse, formerly Pittsburgh district 
manager has been named head of cen- 
tral station sales. Bishop has been 
with Hagan since 1941. In his new 
post Nourse will direct sales of 
Hagan control systems and _ instru- 
ments in the utility plant field. 


x * * 


Word has just reached this office 
that Kenneth Andersen (photo), ex- 
ecutive vice president of SAMA and 
member of the Chicago Section, has 
been elected president of the Ameri- 
can Society of Association Execu- 
tives. Andersen assumes office Jan- 
uary 1, 1958. He has been for many 
years prominent in the trade associa- 
tion profession and has served two 
terms on ASAE’s board of directors. 
Presently he is senior vice-president 
of the association executives. 











E. H. Muhleisen 
F&P 


Robert A, Bailey 


Norden. Ketay 


Fischer & Porter has a new map. 
ager for its aircraft and missile gp. 
tivities. The man who got the job js 
Ed Muhleisen (photo) of the Wilp. 
ington Section. In his new post R 
will coordinate activities directa 
toward the aviation industry. He is, 
graduate of the University of Penp. 
sylvania with a B.S. in chemical @. 
gineering. Immediately after gradu 
ation he joined F & P and has risen 
with the company ever since. 


x 2 @ 


Joseph W. Lewis (photo) of the 
Los Angeles Section has just bee 
appointed assistant to the president 
of Beckman Instruments, Inc., a com- 
pany spokesman reports. For the 
past 6 years Lewis has been manager 
of Arnold O. Beckman, Inc. and prior 
to that he was for 10 years ass 
ciated with US Steel Products Co, a 
subsidiary of US Steel as assistant to 
the West Coast vice president and 
general manager in Los Angeles 
Lewis is a graduate of California 
Tech., where he later taught indus 
trial relations courses. 

* Ff 

Arnoux Corporation has a new 

senior field engineer in the person of 


Tom Watson of the Mojave Desert 
Section. Prior to joining Arnout, 


Tom was chief of instrumentation a 
the USAF Rocket Test Facility a 
Edwards Air Force Base in Califor 
nia. He will be responsible for liaisa 
with several missile projects Using 
instrumentation 


electronic 


Arnoux 
products. 





Joseph W. Lewis 
Beckman 
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Pittsburgh Section Booster 
for First High School 


Automation Course 


George Corwine, journal correspon- 
dent for the Pittsburgh Section re- 
ports that the first high school course 
in instrumentation and automation is 
being given this year to a select group 
of 66 top ranking seniors at Allegheny 
High School in Pittsburgh. Acting as 
advisors to the city School Board and 
assisting in setting up the unique pro- 
gram were several members of the 
Pittsburgh ISA Section. Since this 
course represents a new effort requir- 
ing much equipment not normally used 
in high school courses, the Section as 
a unit bolstered its technical assist 
with a $500 gift to pay, in part, for the 
indoctrination of instructors and the 
purchase of the much needed equip- 
ment for laboratory work. Fred D. 
Marton, President of the Section made 
the presentation to Charles F. Hoff- 
master, Director of Vocational and In- 
dustrial Arts Education. 


The advisory committee was headed 
by Milton H. Aronson, editor of “In- 
struments and Automation” and an ac- 
tive member of the Pittsburgh Section. 
Other members of the Section serving 
on the committee were Leslie R. Dris- 
kell, principal instrument engineer, 
Chemical Plants Division, Blaw-Knox 
Co.; Joseph E. Senyk, Instrument Sec- 
tion, Gulf Oil Corp.; and Axel Peter- 
son, head, Department of Instrumen- 
tation, Mellon Institute of Industrial 
Research. 


With our rapidly expanding tech- 
nology creating a constant shortage of 
scientists, engineers and trained tech- 
nicians, the advisory committee pro- 
posed this course as a solution to the 
problem of capturing the interest of 
high school students. The course es- 
sentially covers instrumentation, elec- 
tronics and industrial chemistry. It 
is believed and hoped that many stu- 
dents will be induced to go on to col- 
lege or to become superior workers in 
fields of engineering and science to 
which they are best suited. 


A committee in the Pittsburgh Sec- 
tion headed by Walter C. Langerman, 
Fisher Scientific Co., has been set up to 
help the course instructors arrange ex- 
periments in the instrumentation ses- 
sions. Other societies specializing in 
different aspects of automation are 
also lending a hand in helping to make 
this vital course successful. 
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North Texas Section Honored in FIER Grant 


During the recent Cleveland meeting 
of FIER, the members voted a grant of 
$1,200 “in honor of the North Texas 
Section to Stanford University for use 
in the university’s Aerodynamic Physi- 
cal Measurements Laboratory during 
the 1957-58 academic year.” 

The money for the Stanford grant 
was originally donated to FIER by the 
North Texas Section and represented 
registration fee receipts gathered by 
the Section from its outstanding and 
successful Flight Test Symposium that 
it ran in 1956. North Texas had only 
one stipulation: that the money be ear- 
marked for use in instrumentation 
sducation and research within the 
1eronautical field. 

FIER’s trustees selected Stanford by 
a rigorous system of elimination. 
Fifteen universities with established 
or building programs in aeronautical 
engineering were asked to submit pro- 
posals for using and matching this 
grant in some area of aeronautical in- 
strumentation research or education. 
Of the replies, Stanford’s was outstand- 
ing. The university would not only 
match the fund, but would apply it for 
the purchase of special research teach- 
ing equipment in its new Aerodynamic 
Physical Measurements Laboratory. 

To quote Dean Terman... “a total 


of $2,400 would be used to set up a 
small but up-to-date shock tube, to- 
gether with high-speed photographic 
equipment for taking Schlieren and 
shadow pictures of shock waves and 
for making other specialized aerody- 
namic measurements. The shock tube 
and associated instrumentation would 
form the lab’s principle facility. 

Dean Terman continues, “The need 
for a laboratory of the type we have 
in mind is evident. The extremely 
rapid development of such devices as 
supersonic aircraft and guided and 
ballistics missiles has posed a chal- 
lenge to those concerned with the ex- 
perimental phase of aeronautical 
science ... Not only must the teaching 
and research program be in tune with 
such new advances, but, if the true 
function of a university is to be 
served, it must take the lead in fur- 
thering them.” 

FIER’s award to the outstanding 
and vital program described by Dean 
Terman is an excellent example of the 
service that the Foundation can offer 
in administering awards for their 
donors. If other Sections have funds 
on hand which they wish to allocate 
to education or research in any special 
area of instrumentation or automation, 
they are invited to contact FIER. 


Joint Effort Results in New Section at Dayton 


ISA has a new Section that promises 
to be a dynamic addition to the So- 
ciety. The formation of the Dayton 
Section is a study in what teamwork, 
genuine interest and old fashioned 
hard work can accomplish. 

It had been obvious for sometime 
that Dayton could support and actually 
needed an ISA Section. There were 
between 25 and 30 members of the 
Cincinnati Section living in the Day- 
ton area, and the majority of these peo- 
ple indicated that because of the in- 
convenience involved in driving to Cin- 
cinnati to attend ISA functions they 
would prefer to be members of a Day- 
ton Section. Many of these people 
wanted to be more active in the So- 
ciety, but found it impractical to do so 
because of the distance involved. 

In addition, there were many instru- 
mentation people in and around Day- 
ton who said they would be pleased to 
join ISA, if a Dayton Section existed. 
The members and officers of the Cin- 
cinnati Section were aware of the 
situation and very unselfishly pro- 
moted the idea of forming the Dayton 


Section. With these encouraging 
prospects, several members got busy, 
and many non-members interested in 
joining the new Section joined them. 
Meetings were called in August and 
response was tremendous. These meet- 
ings were attended by instrument peo- 
ple from Dayton, members of the Cin- 
cinnati Section and by Gordon Carne- 
gie, District V Vice President. 


A Steering Committee made up of 
Charles Callier, George Raab, Mel 
Gabey, Nicholas Simopoulos, William 
Feist and Herman Martin was formed 
and they chose the following tem- 
porary officers: Herman Martin, presi- 


dent; Charles Callier, vice president; 
and Nicholas Simopoulos, secretary- 
treasurer. 


Things were really rolling, and on 
October 7th, the first official meeting 
of the new Dayton Section was held. 
At present there are at least 40 mem- 
bers active and with the number of 
applications pouring in, officers of the 
Section hope to bring the membership 
up to 100 shortly. 
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A roundup of Section meetings fy 
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SECTION DECEMBER JANUARY FEBRUARY MARCH APRIL MAY 
———, 

CENTRAL “The Magnetic “Jet Pipe Con- “The Primary Plant Tour of “Computers as “Pneumatic 

ILLINOIS Flowmeter” by struction and Standard of Caterpillar Trac- | Applied to the Boiler Controjs” 
Foxboro Co. Maintenance” by | Measurement tor Co. and Met- | National Defense | by Republic jn. 
(4th) Askania Regu- Least Understood] allurgical Labor- | Program’’ by strument Co, 

lator Co. (8th) and Most Fre- atory (5th) IBM (2nd) (7th) 
quently Mis-Ap- 
plied’”’ by the 
Meriam Instru- 
ment Co. (5th) 

CHARLESTON Annual Party Round Table “Heat Control “Russia and ‘‘Mass Spectro- “Electric Con 
and Election of Discussion by Systems” by Russian Instru- meter Applica- trol” bya 
Officers (6th) Local Experts Vincent Tivy, mentation” by tions’’ by J. K. speaker to be 

“Safety Prac- Foxboro (3rd) George Atkins, Walker of CEC announced (5th) 
tices in Instru- Bristol Co. (3rd) (7th) 

ment Installa- 

tions (6th) 

CHICAGO Panel Discuss'on “Amplifiers” “Program ona ‘‘Readout De- Trip to Argonne Annual Election 
on “Analyticai (6th) Process Indus- vices”’ (3rd) National Labora- | of Officers (23-4) 
Instruments”’ try”? (3rd) tories (7th) 

(2nd) 

CINCINNATI “Analytical In- Ladies Night “Instrumentation | ‘‘Control of Ma- “The Electron Final Meeting 
strumentation (6th) and Control of terial Process- Microscope” by and Installation 
for Continuous Nuclear Reac- ing” by H. R. H. F. Cham- of New Officers 
Chemical Proc- tors’’ by S. H. Karp, “‘Control payne, Phillips (5th) 
essing’”’ by Hanaur, Oak Engineering” Electronics (7th) 

Porter Hart, Ridge Nat’! (3rd) 
-Dow Chemical Laboratories 
(2nd) (3rd) 
COLUMBUS “Patents in the Plant Tour of “Transistors “Systems Engi- “A Look At 
instrumentation Industrial Nucle- | and their Devel- neering—The Instrument Prob. 
Field”’ by A. onics Co. (20th) opment and New Look in In- lems in Medical 
Cennamo, I. N. Characteristics”’ strumentation Diagnosis” will 
Co. (16th) by Bell Tele- and Data Reduc- | announce speak. 
phone Labs tion” by G. B. er (16th) 
(20th) Foster, Indus- 
trial Nucleonics 
(17th) 

EASTERN Panel Discussion | ‘““Semi-Cond:c- ‘*‘Medical Instru- “Shock Tube In- “Superconduc- ‘Instrumentation 

NEW YORK on ISA Proposed | tors in Ins'r: mentation” (4th) | strumentation tivity’ (1st) in Oil Prospect. 
Dues and Mem- mentation by Dr. Problems” by Dr. ing’’ Esso Stand- 
bership Changes 2. H. Vought, H. T. Nagamatsu, ard Oil Co. 
(3rd) GE (7th) GE (4th) (6th) 

FOX RIVER “Practical Limi- ‘Temperature, Plant Tour of “Electronic Am- ‘“‘Automatic Con- | Open Forum 

VALLEY tations of Force- Pressure and Mosinee Paper plifiers’’ M-H trol of a Sulfite (6th) 

Balance Pneu- Other Impulse Mills new High- (4th) Digestor,”’ Fox- 
matic Controllers | Recorders and Pensity Storage boro Co. (1st) 
‘n Power Plants” | Controilers, Em- Plant (4th) 
J. R. Berming- phasizing Pneu- 
ham, Leslie Co. matic Types” 
(3rd) Taylor Instru- 

ment Co. (7th) 

HOUSTON “Pneumatics “Economics of Installation of 

Dynamics” by Automatic Officers 

Cc. L. Mamzic, Equipment” by 

Moore Products Dr. J. P. Owen, 

(27th) Univ. of Houston 

(24th) 

MEMPHIS “Pneumatic Con- ‘Radioactive “Control Vaives”’ 
trotiers” by W. Gaging” by by J. Curran, 
W. Buzzard, Phillip Ohmart, Hammel- Dahl 
Fischer & Porter Ohmart Co. (14th) 

9th) (10th) 

MILWAUKEE “The Art of “Radioactivity Annual Social 
Meat Cutting” Gaging” by Gathering 
by Clifford Boes H. L. Cook, Jr., 

(11th) Ohmart Co. 
(27th) 

MOJAVE “Unbonded “Instrumentation 

DESERT Strain Gages” Applications of 
by Statham the Video Tape 
Laboratory Recorder” by 
speaker (9th) Ampex Corp. 

speaker (4th) 
NEW JERSEY “Nuclear Instru- | ““The Future of “Instrumentation | ‘Tricks with “Symposium, “The Modern 


mentation in the 
Process Indus- 
tries” by R. 
Wethern, Indus- 
trial Nucleonics 
Corp. (3rd) 


ISA” a Discus- 
sion of Proposed 
Amendments 
(7th) 


of a Nuclear 
Reactor” by S. 
Hanauer, Oak 
Ridge Nat’! Labs 
(4th) 


Absorbents”’ by 
Dr. C. W. Skar- 
strom, Esso Re- 
search (4th) 


Control Systems 
Engineering”’ 
N. B. Nichols, 
Taylor Instru- 
ments (2nd) 


Control Valve 
and Present | 
Control Theory 
by Otto Kone! 
Hammel-Dahl 
Co. (6th) ‘ 





NEW YORK 


“System Engi- 
neering and the 
Instrument En- 
gineer’’ (16th) 


“Hi-fi Compon- 
ents’’ (27th) 


“Fundamentals 
of Analog Com- 
puters” (17th) 


Field Trip 
(28th) 


“Combustion 
Control In Once 
Thru Boilers 


(19th) es 





OKLAHOMA 
CITY 

AND 
TULSA 





“Sizing Control 
Valves to Top- 
works”’ by Ralph 
Rockwell, M-H 
(3rd) 








“Control Panels 
in Modern Plant 
Usage”’ by N. 
Swanson, Swan- 
son Engineering 
(4th) 





Mid-Winter 
Social Meeting 
(4th, Oklahoma 
City; 3rd, Tulsa) 





“Bellows Type 
Differential Re- 
corders”’ by 

H. H. Holmes, 
Westcott & Gries 
(4th) 





“Lease Auto- 
matic Custody 
Transfer Instru- 
mentation by 

L. Kuntz, Phillips 
Petroleum (6th) 





Final Annual 
Meeting 


6th, Oklahoma 
City: 5th, Tulsa) 


wl 
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PADUCAH 


“Self-Operated 
Temperature 
Regulators” by 
L. S. Dysart (5th) 


“Combustion 
Safeguards” by 
Barber-Coleman 
Co. (9th) 


“Instrumentation 
and Control of 
Nuclear Reac- 
tors’”’ by S. H. 
Hanaur (6th) 


“Analyzing In- 
strumentation by 
H. J. Nobels, 
Beckman (6th) 


“Vapor Phase 
Chromatogra- 
phy” by J. R. 
Corbin, Perkin- 
Eimer (3rd) 








PHILADELPHIA 


“How Frequent 
is Your Re- 
sponse’”’ (18th) 


“Is Your Gadget 
Patentable?” 
(15th) 


“Franklin Insti- 
tute Instrumen- 
tation” and Plant 
Tour (19th) 


“An Instrument 
Dept. Organiza- 
tion for a Process 
Company” (16th) 


Panel Discussion 
—‘Should the 
Vendor be Deter- 
mined by Pur- 
chasing or En- 
gineering ?’’(16th) 


‘“‘Management’s 
View of the 
Instrument 
Engineer”’ (21st) 








PITTSBURGH 


Annual Christ- 
mas Party (20th) 


“An Optimal 
Controller” by B. 
White, Quarrie 
Controllers Co. 
(27th) 


“Level and Den- 
sity Measure- 
ment by Radia- 
tion” by Phil 
Ohmart (24th) 


“Conference on 
Instrumentation 
in Iron and Steel 
Industry” (10, 
11, & 12th) 


“Rating Instru- 
ments by Fre- 
quency Re- 
sponse”’ by R. 
Nelson (238th) 





PRESQUE ISLE 


“The Story of 
Measurement” by 
Cc. Tomazak, 
DoAIll Co. (16th) 


“Transonic & 
Supersonic Ve- 
locity Measure- 
ments”’ by W. 
Radio, Cornell 
Aeronautical 
Labs (25th) 


‘Radioactivity 
Gaging Applied 
to Process Meas- 
urement & Con.- 
trol”’ by Phil 
Ohmart, Ohmart 
Corp. (25th) 


‘“‘Measurement of 
Mechanical 
Quantities” by 
D. J. DeMichele 
(22nd) 


“Keeping Up 
with Bio-Med- 
ical Instrumenta- 
tion”’ by R. Jon- 
nard, Prudential 
insurance Co. 
(27th) 





RICHLAND 


“Combustion and 
Combustion 
Guides” by 

F. Thiele, Bum- 
stead-Woolford 
Co. (11th) 


“Static Switch- 
ing’ by A. A. 
Maupin, GE 
(8th)) 





WILMINGTON 





Social Meeting 
(6th) 





“Analog Simula- 
tion in Solving 








“Are Control 
Valves Really 


“Instrumentation 
in the Tidewater 








“Plant Tour of 
Tidewater Refin- 











Control Prob- Necessary ?’’ Refinery” (22nd) | ery’’ (26th) 
lems’’ (28th) (25th) a 
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CENTRAL NEW YORK: Raymond J. Mouly, 
1/Lt. Kenneth A. Otto, William F. Vogel- 


song 
CHARLESTON: James H. Montgomery 
CHICAGO: Abdemannan K. Bandukwala, 
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EASTERN NEW YORK: €C. Philip Beau- 
champ, Emerson W. Case, Robert S. Dodds, 
Douglas P. Hines, George E. Johnson, 
George E. Terwilliger 

FAIRFIELD COUNTY: Gerald A. Cann, Gil- 
bert A. Holt, Louis P. Prokop, Albert O. 
Roussin 

HOUSTON: Gibson M. Bryan, Don W. Hale, 
Leon A. Meeks, Thomas C. Mitchell, Terao 
Mitsuru, William G. Nash, Charles O. 
Reed, Jr., Otto R. Vanderstay, Jr., John 


R. Wyant 

IDAHO FALLS: Robert G. Bearden, Robert 
B. Kimball 

INDIANAPOLIS: Edward C. Finlay, Brad- 
ley Piper, Clarence L. Warren 

KANSAS CITY: Jack M. Gilbert, Frank P. 


Moellers 

LOS ANGELES: Wheeler T. Abbett, E. 
Maurice Baruch, Cliff Byard, Kun Li 
Chien, John J. Connolly, Charles R. Dawe, 
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George S. Martin, Ronald J. Read 
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SEATTLE: William O. Laande 

SOUTH BEND: Edward T. Piatkowski 

SOUTH TEXAS: M. K. Bolds, Leonard Grif- 
fith, B. B. McMullen, James N. Ramsey 

ST. LOUIS: Donald L. Grimes, William F. 


Woods 
TAMPA BAY: Fred R. Sias, Jr. 
TOLEDO: . Chester J. Jacobs, George F. 
Knight-Smit, Anthony C. Mondiek 
TORONTO: George E. Adams 
TULSA: L. L. Benthall, Cleo A. Elsey, John 
T. Harley, Jr., Ray E. Herring, R. G. 
Hess, Glenn E. Mace, Marvin E. Reinecke 
TWIN CITY: Lioyd R. Anderson, Donald R. 
Bayers, Wilfrid G. Brierley, Bartlett J. 


Corser 

WASHINGTON: Boyce M. Adams, Edwin 
Lyon III, Arthur C. Macurdy 
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WICHITA: Glenn W. Gilbert 

WILMINGTON: Carl G. Brodhun, Robert H. 
Miller, Lester J. Smith 
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der C. Wilson, Genzo Yahata, Ziro Ya- 
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PERSONALITIES 








BJ Electronics, Santa Ana, Cali- 
fornia, has named Raymond Davis 
assistant chief engineer for systems. 
He will also be responsible for new 
product planning. Davis joins the 
company following 2 years’ with 
Ramo-Wooldridge as a member of the 
technical staff, Computer Systems Di- 
vision. 

Rm 2 

The new vice president in charge of 
industrial divisions of Elgin National 
Watch Company is Dale V. Cropsey. 
Cropsey’s election follows his joining 
the firm last July as assistant to the 
president in charge of developing in- 
dustrial divisions. Before coming to 
the company he was vice president 
and director of sales for Potter & 


Brumfield. 
~~ 2 & 


Three Clevite Corp. executives have 
been named division heads in an im- 
portant realignment of the company’s 
U. S. electronics activities. Curtis B. 
Hoffman, former Brush Electronics 
sales vice president, is general man- 
ager of the Brush Instruments Di- 
vision. James D. Lightbody, formerly 
assistant to the president of Clevite, 
becomes general manager of the Elec- 
tronic Components Division, formed 
from several Brush electronics depart- 
ments. One of the nation’s leading 


designers of underwater equipment, 
Thomas E. Lynch has been named 
general manager of the Ordnance Di- 
vision. 





Acting on behalf of the Secretary of 
the Navy, Rear Admiral Grover B. H. 
Hall presents Lewis W. Imm, presi- 
dent of Librascope, with the “Navy 
Distinguished Public Service Award” 
for his personal contributions to the 
fields of fire control techniques and 
naval ordnance engineering. Imm is 
the first civilian in the Los Angeles 
area to receive this honor since 1948. 
The award itself is the highest civilian 
citation presented by the Navy. 
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Dr. Victor Corey 


Donner Scientific 


Carl E. Sutherland 
Skidmore-Wilhelm 


New vice president in charge of 
production and engineering for the 
Skidmore-Wilhelm Manufacturing Co. 
of Cleveland is Carl E. Sutherland, Jr. 
(photo). Sutherland joined the com- 
pany in 1948 in the production depart- 
ment. Most recently, he held the post 
of general superintendent. In his new 
job, he will direct production and en- 
gineering functions for both the com- 
pany’s products and production engi- 
neering departments. 


2 2 & 


W. K. Rosenberry, president of 
Donner Scientific Company, reports 
that Dr. Victor B. Corey (photo) has 
assumed complete charge of the com- 
pany’s marketing program for small 
analog computers, precision accele- 
rometers and laboratory test equip- 
ment. In addition to his new duties, 
Corey will continue overall super- 
vision of the company’s technical pro- 
gram. Dr. Corey, who holds a PhD 
in physics from the University of 
Iowa, joined Donner at its founding 
four years ago. 


a 


Noted midwest engineer George V. 
Mueller will serve as development en- 
gineer on a computer program for 
motor design with Robbins & Myers, 
Inc. For the past 32 years he has 
been professor of electrical engineer- 
ing at Purdue. He is the author of 
“Alternating Current Machines” and 
“Introduction to Electrical Engineer- 
ing.” 

Y  & 


Word has just reached this office 
confirming the election of Ernest R. 
Freeberg as president and general 
manager of the Eagle Signal Corp. 
and its wholly owned subsidiary 
Hagan Manufacturing Co. For many 
years Freeberg was Eagle’s chief en- 
gineer and during that time the com- 
pany’s line of industrial timers and 
traffic control equipment was devel- 
oped. 








Richard E. Love 


W eston 


M. Strandberg 
Advance Ind. 


Dr. M. W. P. Strandberg (photo) 
has been appointed chairman of the 
Technical Advisory Committee of Ad. 
vance Industries of Cambridge, Mass, 
With MIT since 1941, Dr. Strandberg 
is well known for his work in miecro- 
wave spectroscopy. 


&: & ® 


W. H. Steinkamp, vice president of 
Weston Electrical Instrument Corp, 
reports the appointment of Richard E. 
Love (photo) as the new manager of 
recorders-controllers sales. Prior to 
his association with Weston, Love was 
sales manager of the Control Valve 
Division of the Rockwell Co. A grad- 
ulate of New York State Maritime 
College, Love also holds an associate 
degree in marketing. 


x *«* *® 


Dr. Robert C. Swain (photo), vice 
president and director of the Ameri- 
can Cyanamid Co. and Robert E 
Thomas (photo), vice president of the 
Pennroad Corp. have been elected di- 
rectors of the Perkin-Elmer Corp., 4 
high company official reports. Swain, 
who has been associated with Ameri- 
can Cyanamid since 1934, is also a d- 
rector of the Jefferson Chemical Co. 
and the Stanford Research Institute. 
Thomas holds director positions with 
Missouri-Kansas-Texas Railroad Co, 
Texas Central Railroad Co. and the 
San Antonio Belt and Terminal Rail 
road Co. 
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TECHNICAL 
WRITER 
WANTED 


Here is a challenging opportun- 
ity for a young engineer with 
enthusiasm for writing and a 
desire to broaden his experience 
in the instrument and automa- 
tion field. Even though your 
past experience has been main- 
ly concerned with engineering 
activities and not primarily 
writing. you may find this op- 
portunity well worth investigat- 
ing. This position provides 
contacts with leading authori- 
ties in the field of instrumenta- 
tion and automatic control. 


A leading technical monthly 
magazine in the instrument and 
automation field wants an engi- 
neer between 25 and 35 years of 
age to assist in selecting and 
writing of editorial material. 
He should have experience in 
the electronic instrument field 
including knowledge of servo 
and control elements. He should 
be able to write for publication 
and have some technical writing 
experience. 


Duties include developing, se- 
lecting, writing and editing of 
feature articles; also evaluating 
and writing material for depart- 
ments such as new products. 
literature, and news items. Op- 
portunties will be available for 
travel on editorial assignments 
and to technical meetings. 


If you feel qualified and are in- 
terested please send complete 
details of your education and 
experience, and salary require- 
ments to 


Editor, ISA Journal 
313 Sixth Ave. 
Pittsburgh 22, Pa. 
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> Industry 
Notes — 


A New Tool for Weather Forecasting 


In an isolated region of the far 
North, a commercial airlines official 
routing perishable cargo waits anx- 
iously for word of the weather. He, 
like thousands of businessmen across 
the world, depends on immediate and 
accurate weather information to keep 
his business going. 

While predicting weather accurately 
from day to day is a regular success- 
ful occurrence, long range weather 
forecasting has in the past been diffi- 
cult. Now a new scientific tool—the 
electronic computer—is making it pos- 
sible to predict weather accurately for 
any spot on this old globe, even for 
years ahead, from past records alone. 

The mathematical computations 
necessary, which would require liter- 


ally thousands of man hours and still | 


leave much to human error, are being 
done for the U. S. Weather Bureau by 
Remington Rand with a Univac 120 
punched card computer. 

Atmospheric data from more than 
40 years are fed into the computer and 
Univac comes across with dependable 
weather projections. How well does it 
work? One significant prediction tells 
the tale. Weather for President Eisen- 
hower’s Inauguration last January was 
predicted accurately by computer a 
full two weeks in advance of the event. 
The computer fed pertinent pressure 
patterns for the East Coast from 1935 
to 1955, did the mathematical calcula- 
tions and came up with the informa- 
tion that Inauguration Day would 
mark a one day break in the stormy 
weather which the Washington area 
had been experiencing. Came Inaugu- 
ration Day and the weather followed 
through on schedule. 

The computer promises to do much 
in the field of weather forecasting. 
The savings for the world’s economy 
will be staggering as less and less is 
left to risk. 


Missile Men Should 
Accentuate the Positive 


John Carter, president of Fairchild 
Camera and Instrument Corp. com- 
menting on Sputnik says, that “need- 
less negative thinking engendered by 
the Soviet satellite, is actually doing 
more harm to America’s missile pro- 
gram than any other factor.” He 
cites tremendous advances in technol- 
ogy by American industry as being en- 
couraging insurance that the U. 8. will 
never ultimately be bested in missile 
competition. “That old song,” he 
says, “ ‘Accentuate the Positive, Elim- 
inate the Negative’ contains the pre- 
scription we need to continue the ad- 
vances we have made in the conquest 
of space in only a few years.” 
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MODEL 25 
Computing Linear 
Integrator 


...is designed for temperature 
recording, averaging and area 
computation in gas analysis 
procedures. Providing a fast, 
accurate and a continuously 
integrated total of data as it is 
being recorded, the Librascope 
Model 25 can be installed on any 
device having shaft rotation or 
displacement as an output. 


Write for New Bulletin 


Representatives in principal cities 
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DAVIS 


PARTS-PER-MILLION 


OXYGEN 
ANALYZER 


SERIES 11-4000 


For Continuous 
Monitoring of 
Oxygen Content 


Continuously monitors oxygen con- 
tent of process plant gas streams in 
parts-per-million. Full range sen- 
sitivities of 0 - 50 to 0 - 2,000 p.p.m. 

Applications include: trace oxygen 
control in polymerization of buta- 
diene, ethylene, etc.; determination 
of oxygen in nitrogen, helium, argon 
and other inert or noble gases; de- 
tection of oxygen impurity in hydro- 
genation processes; and monitoring 
of oxygen content to prevent cata- 
lyst poisoning. 


Write for Bulletin =11-40 


DAVIS DAVIS INSTRUMENTS 


A Division of Davis Emergency Equipment Co., Inc. 





272 Halleck St., Newark 4, N. J. 


Circle 89A on Readers’ Service Card 
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Union Promotes Automation 


Amalgamated Lithographers of 
America union unanimously approved 
a plan to speed automation in its in- 
dustry at the recent International Con- 
vention held in Chicago. A _ special 
committee is now drawing up specific 
proposals that will be taken to man- 
agement to get the plan rolling. 

“Who's afraid of the big bad wolf?” 
The big bad wolf being automation, 
labor unions for the most part have 
been heard to raise their voices in oft 
times hysterical shouts of “unfair 
practices” and “machines are stealing 
bread from out our kiddies’ mouths.” 
While unfounded fears that automa- 
tion will bring about unemployment 
add to the general hubbub, and pres- 
sures to retard and discourage the 
coming of automation grow, one union 
was this month standing up to ask for 
more of the same and even going so 
far as to help management speed the 
coming of automation. 

The establishment of a multi-million 
dollar fund by the lithographic indus- 
try will provide for “the harnessing 
of new technological developments for 
the mutual benefit of the industry and 
the consuming public.” The plan calls 
for a $1 million contribution by the 
35,000 member union and an equal sum 
by management interests. 

The proposal stems from a meeting 
held last August in Canada by the 
union’s New Machines and Manning 
committee, chaired by Edward Sway- 
duck, president of New Lork Local I. 
At this meeting a new equipment prog- 
ress report revealed that the develop- 
ments in offset lithography and general 
replacement of traditional methods 
with new methods offer an unusual op- 
portunity to the lithographic industry 
to guide its growth constructively. 
The union’s object is that lower costs 
to the buyer and the public will bene- 
fit consumers and at the same time 
open vast new markets for lithography 
which will insure fair profits to em- 
ployees and full employment to work- 
ers. 

The report also revealed that while 
vast amounts of money will be re- 
quired by the industry to produce and 
install automatic equipment, the in- 
dustry’s volume will double in 10 
years if the development and installa- 
tion of new equipment is encouraged 
by all segments of the industry. 


ISA Sends Greetings 
To INTERKAMA in Germany 


Bob Sheen, president of ISA 
and president of Milton Roy Co. is 
currently in Germany in connection 
with INTERKAMA, the International 
Instrument Show, being held in Dus- 
seldorf. As a special envoy from the 
Society, he will be extending the So 
ciety’s official greetings and best wish- 
es to the European sponsors. 
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Accurate, Fast Acting, Frequency 
Type Telemeter for Transmission 
over Wire Lines, Microwave, 

and Power Line Carrier 


The Model 1025 Tele. 
meter Transmitter con. 
verts DC mv from thermal 
converters, etc., to 10-# 


Accurate 
HIGH-SPEED cps which frequency moé- 
. ulates a built-in audio tone 
Continuous channel. AC 10 to 30 qs 
or relay outputs are also 

Telemeter 


available. Receiver detects 
for 


and demodulates transmit- 
ted signal, generatinga 
VOLTS 
AMPS 


DC mv for operation of 
recorders or indicating in- 
WATTS 
VARS 


struments. Up to 45 tele 

meters can be multiplexed. 

Any communication 

link, including power line 

ETC. carrier, microwave Of Wift 
line may be used. 

e Over-all accuracy is 1% 

“1 =° with a response speed of I 

Built-in second. Equipment fer 

tures a built-in calibration 

Self- circuit for 10% and 90% 

. ss receiver check, and 10 qs 

Calibrating and 30 cps transmitter 

check. 

Circuit Any quantity which may 

be converted into a D€ 

millivoltage or will oper 

e ate a slidewire may be teh 

emetered, 


WE CAN HELP YOU P 

Our Applications Department & 
ready to assist you in your cont 

telemetering or communication 
problem. Phone DEerfield 4-3100. 





Write for Technical and Application Data. 


Radio Frequency 


LABORATORIES, INC. 
Boonton, New Jersey, U.S.A 


Circle 90A on Readers’ Service Card 
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if you are checking resistors, making routine resistance 
measurements, or performing laboratory experiments, 
this new 4735 Guarded Wheatstone Bridge gives you 
faster, more accurate resistance measurements. 

The most advanced general purpose bridge available 
today, this new 4735 has a host of new features includ- 
ing: high accuracy with a wide operating range .. . 
guarding of galvanometer circuit to prevent voltage er- 


ney rors due to humidity effects . . . three galvanometer keys 

sion interlocked with a battery key . . . thermals minimized 

by special features of construction . . . and bench-type 
} or relay-rack mounting. 

be Complete information on this versatile bridge is pre- 

‘mal sented in Data Sheet E-53(1). Write today for a copy 

fe from your nearest L&N Office or from Leeds & Northrup 

eal Company, 4929 Stenton Ave., Philadelphia 44, Pa. 
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Guarding against effects of humidity 
High accuracy with wide operating range 


Fast reading of resistance values 
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Instruments 





L&N’s new Guarded Wheatstone Bridge 


Partial Specifications 


List Number—4735 Guarded Wheat- 
stone Bridge. 

Range—0.01 ohm to 1,111 megohms. 
Limit of Error—+(0.05% + 0.001 
ohm) up to 100 megohms; +0.5% 
above 100 megohms. 

Rheostat Switches—Five decades of 
enclosed switches in steps of 10 x 
(1000 + 100 + 10+-1+-0.1). 
Multiplier Dial—Eleven-position en- 
closed switch; from 10-5 to 10+5. 
Galvanometer Sensitivity Keys — 
Three tap keys provide sensitivities 
of approximately 1, 1/100 and 1/1000. 
Battery reversal key is provided. 
Case—Metal, gray enamel finish; 19” 
x 9” x7”, for relay-rack or bench use. 
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Outstanding 
Accuracy 


PALMER 


Dial Thermometer 
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THERMOMETERS, INC, 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


2515 Norwood Ave., Cincinnati 12, O. 
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>NEWS 
IN BRIEF 








A new electronic company, Digital 
Equipment Corp., designed to provide 
vital testing equipment to the billion- 
dollar-a-year U. S. computer industry, 
has been set up in Maynard, Mass. 


The First National City Bank of 
New York, one of the nation’s largest 
financial institutions is going all the 
way to show that instrumentation is 
getting to be one of the prime indus- 
tries. In a series of ads being carried 
by leading business and popular pub- 
lications, the Bank is extolling instru- 
mentation growth and instrumenta- 
tion itself as “a stepping stone to the 


stars.” 


eo 
Scientific computation and mathema- 


tical analysis service for business and 
industry is now being offered by Ramo- 





Robertshaw-Fulton Controls Co, has 
changed the name of its Filden Instry. 
ment Division to the Instrument Di. 
vision. 

« 

Organization of a system and auto. 
mation research and development fg. 
cility with headquarters in Washing. 
ton, D. C. has been announced 
officials of Van Narman Industries, 
Inc. The Systems Automation Group 
will deal initially with a program of 
postal automation modernization, 


Applied Radiation Corp., the U. §’s 
largest manufacturer of linear ele. 
tron accelerators, reports that its 
prices on accelerators for use jp 
processing chemicals, foods and drugs 
have been increased 9 to 21%. The 
increase is laid to rising labor and 
materials costs and increased engi. 
neering services. 

° 

The first Datamatic 1000, a new 
$2% million giant “brain,” successful. 
ly completed its first public demon. 


Wooldridge Corp. with the establish- strations recently. 
ment of a Computation Consulting and 

| Service Bureau. Consulting in com- ment and municipal 
| puter applications and digital comput- 
ing services including numerical anal- 
ysis, programing and equipment ren- 
tal, will be offered. The Bureau is a 


by Datamatic Corp. 


business problems. 


A critical audi- 


ence of over 100 businessmen, govern- 


officials watched 


the large-scale computer system built 


whiz through a 


full day of demonstrations on sample 


It exhibited an 














part of the company’s Digital Com- 
puting Center which is one of the most 
modern in the nation today. ing speeds. 


elephantine memory and _ showed it 
could “read” and “write” at eye-blink- 
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The only specialists in the control of Low Flows 


RESEARCH (JQ CONTROLS 


P. O. BOX 5035 TULSA, OKLAHOMA 
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or a $330 million, 1300 mile 
wean ad pipeline from The Pro- 
vince of Alberta in Canada to Cali- 
fornia are awaiting government ap- 
roval. The giant project, which will 
deliver 400 million cubic feet per day, 
will naturally require a great deal of 
automatic control along the line. 


The Talos guided missile, publicly 
demonstrated for the first time recent- 
ly, features a “traffic light” test sys- 
tem that tells when the weapon is 
ready for firing. Talos, manufactured 
by Bendix Aviation for the Navy, uses 
automatic test equipment to deter- 
mine whether all of its systems are 
operating properly before it _ is 
launched. 


An order for instruments which will 
insure that Uncle Sam’s flying marks- 
manship is as deadly as the fabled 
Annie Oakley’s went into production 
at Gordon Enterprises, last month. 
Sources have termed it “one of the 
most ticklish optical-mechanical prob- 
lems we have tackled.” It will insure 
perfectly calibrated gunsights and 
perfect hits. 

* 


Forty electronics firms have been 
invited to submit bids to the Airways 
Modernization Board for one of the 
top priority projects scheduled—con- 
struction of air traffic, data-processing 
and display equipment leading to con- 
struction of an experimental air traffic 
control system. Deadline for bids is 
November 30 with the contract award 
expected to be approved sometime 
during January of next year. 


“Project Split Inch” is now entering 
its second year and it looks as though 
a nationwide team of government and 
industry scientists is getting ready to 
give the familiar inch a thin time 
cut it down to absolutely measurable 
slices as small as one-tenth of one- 
million. Those who are in the know 
say that success of this project will be 
as important to controlling dimension- 
al precision as the first nuclear chain 
reaction was in control of atomic en- 
ergy. 


Union Switch and Signal, Division 
of Westinghouse Air Brake, has re- 
ceived an order from Southern Pacific 
Pipe Lines, Inc. covering supervisory 
and telemetering equipment to be in- 
stalled at four new remote controlled 
pumping Stations along the firm’s 8’ 
line between El Paso and Phoenix. 
The monitoring and telemetering equip- 
ment at these stations will be re- 
motely controlled from Southern 
Pacifie’s Product Movement Depart- 
ment in Los Angeles. The distance to 
the nearest pump station at Apache is 
500 miles and the distance to Afton 
from Los Angeles is 660 miles! 
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P&B PROGRESS/ 


Improved! Sealed coil, telephone-type relay. 





New! Dual hermetic seal increases relay 
reliability and temperature range! 





LOOK AT THESE 
GREAT NEW 
FEATURES 





1. New  bobbinless coil 
saves space, permits use of 
more ampere turns of Teflon 
coated wire with no increase 
in coil diameter. 

2. Hermetically sealed coil 
prevents gases from con- 
taminating contacts. 


Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY Manufacturing Divisions 
also in Franklin, Ky. and Leceonia, N.H. 


Hermetically sealing the coil of the MH 
“Seal-Temp” Relay increases reliability and 
life . . . eliminates contact contamination due 
to outgassing of the coil. 

The “Seal-Temp” has a temperature range 
considerably broader than ordinary relays... 
from —65° C to +125° C. This is achieved 
by constructing the stack of Mycalex, em- 
ploying ceramic pushers, and by using Tefion 
coated wire throughout. 

Write, wire or call today for complete 
information. 


MH “SEAL-TEMP” RELAY 


GENERAL: 

Insulating Material: Ceramic, Mycalex and Teflon. 
Insulation Resistance: 1,000 meg ohms min. 
Breakdown Voltage: 500 V. RMS. 


Shock: 30g's. 
Vibration: 5g's 55 to 500 cps.; .032” max. excursions 5-55 cps. 
Temperature Range: —65° C to + 125° C. 


Pull-in: Approximately 75% of nominal voltage at 25° C. 

Terminals: Miniature plug in; hook end solder. 

Enclosure: Short ‘‘M'’ Con, hermetically sealed. 

CONTACTS: 

Arrangements: Up to 6 springs per stack. (4PDT) 

Material: Ye” Silver (others available). 

load: 5 amp. 115 V. AC resistive. 

COILS: 

Resistance: Up to 22,000 ohms. 

Power: 100 mw per movable arm min.; 4 watts max. DC at 
25° C. (200 mw min. to meet shock or vibration 
requirement at 25° C.) 

Duty: Continuous. 

Insulation: Teflon. 

Coil Chamber: Hermetically secled. 


Potter & Buundield, ine. 


PRINCETON, INDIANA Ps 
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Mixed Input Oscillograph 

Here’s a mobile, low cost re- 
corder that enables users to in- 
termingle electrical, pneumatic 
and mechanically actuated pen 
writers on the same chassis. A 
unique building block system of 
standardized components plus 
plug-in electronic amplifiers and 
transducers provides an unusually 
flexible system that will record 
a variety of events occurring 
simultaneously. C. H. Stoelting 
Co., 424 North Homan Ave., 
Chicago 24, IIl. 
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New Sub-Miniature Switch 

A new toggle-actuated sub- 
miniature switch provides panel 
mounting in less than 4% square 
inch. Designed to give the ad- 
vantage of single-hole, panel 
mounting and toggle actuator 
mechanism, the switch fits into 
back-of-panel space. Connection 
terminals at rear of switch hous- 
ing handle wires up to No. 18. 
Can be furnished with any basic 
switch. Unimax Switch. Division 
W. L. Maxon Corp., Wallingford, 
Connecticnut, 
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Simultaneous Readout Meter 

Firm announces the availabil- 
ity of a new multimeter which 
gives a maximum of 4 simulta- 
neous readouts. The unit is a 
314” AN type meter, hermetical- 
ly sealed and gas filled. It is 
completely ruggedized in a 
shielded steel case. Maximum 
sensitivity is 200 microamps for 
each display. The new multi- 
meter can be used for data link 
or analog applications. De Jur- 
Amsco Corp., Long Island City 1, 
New York. 
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1000-Voltage Multi-Scanner 

For use in evaluating electron- 
ic components during reliability 
studies and for reliability testing 
of completed assemblies, this 
multi-scanner not only records 
1,000 voltage and resistance read- 
ings but also programs, codes 
and stores information in digital 
form for later insertion into an 
electronic computer. System con- 
sists of an ac-de digital volt- 
meter, ohmmeter, preamplifier, 
etc. Non-Linear Systems, Inc., 
Del Mar, Calif. 
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Stainless Steei Solenoid Valve 

Control of high-pressure cor- 
rosive gases and fluids is made 
possible by this new direct-lift 
type valve machined from 316 
Stainless Steel bar-stock. Avail- 
able in \” to 4” pipe sizes, the 
valve can be supplied with an 
explosion - proof housing and 
“bubble-tight” construction where 
positive leak-proof operation is 
required. Optional are Teflon or 
nylon seats. Atkomatic Valve 
Co., Inc., 545 W. Abbott St., 


Indianapolis 25, Ind. 
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Hi Pressure-Temperature Vaive 

A full line of diaphragm-op- 
erated control valves, with ductile 
iron bodies for high pressure, 
high temperature hot water ser- 
vice is suitable for pressures up 
to 600 psi and temperatures as 
high as 350°F. Ductile iron is 
more corrosive resistant than steel 
and has strength 3 times that of 
bronze. Sizes range from '% to 
114”; top diaphragm is actuated 
by 20 to 35 psi. Sinclair-Collins 
Valve Co., 454 Morgan Ave.. 


Akron 11, Ohio. 
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Mirrored-Scale V-O-M 

This high-sensitivity, mullti- 
range V-O-M features a mirrored 
scale to eliminate parallex. With 
a sensitivity of 20,000 ohms/ volt 
de and 5,000 ohms/volt ac, the 
new model offers 44 ranges which 
start lower and extend higher 
than any similar professional 
V-O-M. Simple, positive range- 
selection is made possible with 
a highly dependable’ master 
range-selector. Precision Ap- 
paratus Co., Inc., Glendale 27, 


Long Island, N. Y. 
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New Vibration Detector 

For protecting rotating equip- 
ment with more than normal vi- 
bration, firm has developed a new 
monitoring device with a range 
of 0-4.5 G’s. This low sensitivity 
detector is cased in an explosion- 
proof housing suitable for Class 
I, Group D; Class II, Groups F 
and G_ hazardous applications. 
Applications include engines, 
gear boxes, impact mills, centri- 
fuges with vibrations levels above 
0-2 G range. Robertshaw-Fulton 
Controls, Philadelphia, Pa. 
Circle 8P on Readers’ Service Card 


Readers’ 





Further information on New Products. 
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... another LESLIE Quality First! 
REGULATORS WITH SELF-CLEANING PISTONS 


...at no extra cost 


. 


Now it can be told! After 3 years of exhaustive field 
tests and over 5,000 installations, Leslie announces the 
standardization of exclusive self-cleaning, pressure sealing 
pistons for reducing valves, temperature and pressure 
regulators in 4 to 6” sizes — another Leslie FIRST! 

Continuous Wiping Action 

The continuous “wiper” action of the new piston’s 
seal keeps the cylinder liner clean, improves reliability, 
reduces maintenance. 

The molded self-lubricating piston seal has already 
proved itself in high temperature service up to 500°F. 
Reduces Wear and Sticking 
_ The resilient cushion between the piston and cylinder 
liner reduces wear and eliminates “freezing” or sticking 
of these parts. The self-lubrication and pressure-sealing 
of the new piston insures smooth, dependable operation 
even in the toughest applications and where long standby 

periods are a problem with ordinary regulators. 
Fully Interchangeable in Field 
_ You can have this desirable new Leslie FIRST in any 
Piston-operated Leslie regulator now in steam service for 
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CYLINDER wipiNnc 


LINER ae: 





Magnified section of cu cylinder liner and 
piston seal demonstrates self-cleaning action at 
point of contact between seal and liner. Liner 
wall is swept clean of contamination deposits. 


all temperatures up to 500°F. A quick conversion kit is 
available and your present Leslie Regulator can have the 
new seal added in a matter of minutes. 


More Information 


More data is available— send for these aids without 
obligation. 


Data Sheet RV-51C— Instructions for converting 
your present Leslie Regulator 
to self-cleaning piston type 

— Reducing Valves and Pressure 
Regulators 

— Temperature Regulators 


Bulletin 5302-B 
Bulletin 5307-A 


Or ask to see a demonstration model of the new pressure 
seal piston. 


REGULATORS and CONTROLLERS 


LESLIE CO., 215 Grant Avenue, Lyndhurst, New Jersey 
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> new products 


New Turbine-Type Flowmeter 

Having an accuracy 
of 44%, these new flow- 
meters handle jet fuel, 
gasoline, oil, water, 
chemicals and _ other 
liquids at pressures up 
to 5,000 psi and at tem- 
peratures ranging from 

80° to 1000°F. In- 
struments are available 
in stainless steel or alu- 
minum in 12 sizes from 





0.25 to 125 gallons per minute. Instruments can be disassembled 
for cleaning and servicing and reassembled without affecting 
linerarity. George L. Nankervis Co., Detroit, Mich. 

Circle 9P on Readers’ Service Card 


New Lateral Action Connectors 

Oblong connectors with 15 butt- 
type contacts represent a new 
concept in lateral action mating. 
Inter-connecting equipment is 
fastened via a sliding action al- 
lowing for more compact equip- 
ment design and increased re- 
liability. Connectors are rated 
at 500 v at 10 amps per contact. 
Mated pair measure 344” long by 


New High-Temperature Creep Test 


Company announces the de- 
velopment and availability of new 
high-temperature creep testing 
equipment designed especially for 
the metallurgical field. This new 
equipment makes possible highly 
accurate creep measurements at 
temperatures up to 2200°F, in 
either a vacuum or in artificial 
atmosphere. Load capacity is at 
least 2000 pounds at 2200°F. 
Specimens up to 0.357” diameter 
can be accommodated. Modifica- 
tions can be made to accept sub- 
miniature specimens and_ sheet 
materials. Vacuum pumping and 
gaging apparatus can also be sup- 


plied. Equipment manufactured by Instron Engineering Corp, 


440 Hancock Street, Quincy, Massachusetts. 
Circle 11P on Readers’ Service Card 


Military-Type Precision Potentiometer 


New precision lead- 
screw actuated poten- 
tiometers offer advanced 
design features hereto- 
fore practical only in 
military applications. 
This is the first time a 
low cost potentiometer 
of this type has been 
available to commercial 
manufacturers. Submin- 


iature size enables mounting directly against printed circuits and 
flat surfaces. Applications include communications, measuring 














1 1/3” deep by 1 1/3” wide. 
Amphenol  Electroncis, Corp., and testing equipment, industrial control, computers, breadboard, 
| Chicago, Illinois. etc. Bourns Laboratories, Riverside, Calif. : 
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When a unit bears the IDEAL nameplate, YOu, 
can rest assured it has been built to exacting \ 
standards and engineered to prepare for your future 

requirements. Here are just a few outstanding Ideal- 
Aerosmith products. 














Model 1252 Instru- 
ment Test Turn- 
table furnishes 
rate of turn in azi- 
muth, to the left 
or to the right, of 
90, 180, 360 and 
1080 degrees per 
minute. 


To fill a definite need for valves 
which give “sensitive” adjust- 
ment, Ideal manufactures a line 
of high grade bronze needle 
valves in both the straight and 
angle types. These valves pro- 
vide a precise control of small 
flows in the handling of liquids 
or gasses. 


Precision au‘omatic indi- 
cating barometers and 
manometers offer con- 
tinuous measurement of 
absolute and differential 
pressures. Rules out 
human error. 


























‘| IDEAL-AEROSMITH, INC. 


3913 Evans Avenue 12909 S. Cerise Avenue 
Cheyenne, Wyoming Hawthorne, California 
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Write for FREE illustrated catalog! 
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Works in all kinds of weather to make you independent of if 
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This Lectrodryer dries, the Lectrofilter 
cleans the air before it goes to the lines 


*e,7 
ox 
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Type BWC Lectrodryer 
DRYing instrument 


‘oll am ebmmeo mea -bflel 1a. 


dryer 


Lectrodryer makes you independent of 
moisture problems often traced to the 
weather. Yet a Lectrodryer is so dependable 
it can be set out in the weather. And it goes 
right on removing unwanted moisture from 
compressed air before it goes to the lines. 


Generously designed and constructed, 
Lectrodryers handle the moisture-removing 
loads for which they are recommended. No 
cutting corners on materials. No skimping 
On Capacity to meet a price when jobs are 
figured. You can depend on Lectrodryers 
for efficient DRYing. 


Bulletin 223B describes Lectrodryers for 
instrument air DRYing. For a copy, write 
Pittsburgh Lectrodryer Division, McGraw- 
Edison Company, 356 32nd St., Pittsburgh 
30, Pennsylvania. 


Registered Trademark U. S. Patent Office 
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A flip of the handle is all it takes to 
open or close a Hoke toggle valve, 
providing fast, positive control on gas 
or liquid lines at pressures up to 1000 psi. 
Seats and stem seals are tight enough for 
most vacuum work. For instrument panels 
or test stands, in angle and globe patterns 
of brass or stainless. Sizes %” through 

4g”, handles are colored for quick identity. 
Complete data is yours for the asking. 


HOKE 
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INCORPORATED 
Fluid Control Specialists 
243 S. DEAN STREET, ENGLEWOOD, N. J 


Cambridge Surface Pyrometers are light 
weight, portable instruments—accurate but rugged 


—for measuring temperature of mold cavities and 
flat surfaces, still or moving rolls, and within-the- 
mass temperature of materials in a plastic or sem1- 


plastic state. 
trations, many applications. 





PIONEER MANUFACTURERS OF PRECISION 
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Write for Bulletin 194-SA; 33 illus- 


CAMBRIDGE INSTRUMENT CO., INC. 


3811 Grand Central Terminal, New York 17 


INSTRUMENTS 





> mew products 


Projection Microradiograph 

Firm’s new projection 
microradiograph has ap- 
plications in the metal- 
lurgical, rubber, plas- 
tics, mineralogical and 
biological fields. An X- 
ray source, one micron 
in size, projects en- 
larged images of speci- 
mens. The instrument 
permits critical evalua- 
tion of opaque speci- 
mens, and direct mag- 
nifications up to 70 X “4 
are possible on photographic plate, with up to 250 X on the view. 
ing screen-binocular combination. Philips Elec‘ronics, le. |p. 
struments Division, Mt. Vernon, N. Y. 
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New High-Frequency ‘‘X-Y"’ Oscilloscope 

Firm’s new high-frequency “X- 
Y” oscilloscope has identical hor- 
izontal and vertical deflection 
characteristics with the same type 
preamplifier plugged into both 
channels, and converts to a gen- 
eral-purpose instrument when the 
Type 53/54T time-base generator 
is plugged in. Type 53/54G units 
produce de to 10 me passbands, 
0.035-usec risetimes, 9 calibrated 
deflection factors from 0.05 v/div 
to 20 v/div with vernier controls. 
There is less than one degree relative phase shift to beyond 10 me. 


Tektronix, Inc., P.O. Box 831, Portland 7, Oregon. 
Circle 14P on Readers’ Service Card 





New Wide-Range B-Power Supply 
wide-range 
B-power supply that uses printed 
circuits and features parallel or 
series operation, external sensing, 
regulations and high 
Regulated 0-300 vde 
unregulated 6.3 or 


Here’s a low cost 


excellent 
stability. 
output and 
12.6 vac filament out-puts are pro- 
vided, with single or dual units in 
a cabinet or for rack mounting 
| also available. Sorenson & Co.., 
| Inc., Richards Ave., South Nor 


| walk, Connecticut. 
Circle 15P on Readers’ Service Card 





Transistorized Computer Power Supplies 
A typical model of the multi-output transistorized computer 
power-supplies for airborne applications, portable instruments and 
line-operated equipment produces 7 outputs from + 30 vde @2 








Standard regulation is 1% and 


amps to —30 vde @ 5 amps. 
Universal Transis 


units operate efficiently from —55°C to 55°C. 
tor Products Corp., New York 17, N. Y. 
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“CORROSION SAFE LUBRICATION 
at Temperatures in the Range of -65° to 250°F 


Extremely Low Dirt Count 


Qualified Under Specification Mil-G-15793 
Immediate Delivery from Stock 


MIDCO INSTRUMENT GREASE No. 287 


This material is manufactured so as to meet Military Specification MIL-G-15793. The properties of this 
grease render it suitable for operations from -65°F. to 250°F. Its specific properties follow. 

1. Normal worked penetration (A.S.T.M. No. D217-48)—265-300. 

2. Oil separation after 50 hours at 160°F—less than 3.0%. 

3. Dropping point (A.S.T.M. No. D566-42)—more than 340°F. 

4. Evaporation after 23 hours at 210°F—less than 1%. 

5. Oxidation stability using 20 g of grease in the standard Norma Hoffman bomb at 210°F and 110 psi 
oxygen pressure after 100 hours—pressure drop less than 3 psi. 

6. Change in neutralization number under conditions in Item 5 (A.S.T.M. No. D128-47)—less than 5 mg 
KOH per gram of grease. 

7. Corrosion resistance after 20 hours under condition of Item 5 in contact with brass and copper—no 
change in color or consistency of grease or discoloration of the metals. 

8. Apparent viscosity at —65°F. 


Rate of Shear (sec™') Apparent Viscosity (poises) 
25 5000 
100 2000 
500 1000 


9. Working stability after 100,000 double strokes under conditions in Item 1—penetration less than 375. 


10. Dirt content: 


10,000 per ce of 10 microns diameter or above 

2,000 per cc of 25 microns diameter or above 

100 per cc of 50 microns diameter or above 
None over 125 microns diameter. 








Price List Issued February 10, 1956 Price per Pound f.0.b. Los Angeles 
Packed in 4-ounce Packed in 
Quantity per Order collapsible aluminum tubes 9-pound pails 
Less than 24 pounds 4.00 (1) 3.80 
36 pounds to 108 pounds 3.00 (2) 2.80 
108 pounds to 540 pounds 2.75 (2) 2.55 
540 pounds and over 2.50 (2) 2.30 

















(1) Standard package of 12 tubes or 3 pounds. (2) Standard package of 144 tubes or 36 pounds. 


WARRANTY — Midco Instrument Grease No. 287 is manufactured according to Specification 


MIL-G-15793 


and has received brand name qualification. If requested, certification of compliance 


will be furnished when packaged in collapsible aluminum tubes. Bulk shipment in 9-pound pails can 
be certified for meeting this specification except for packaging. All prices are subject to change 
without notice. 


Mid-Continent Chemicals Division of 


1250 NORTH MAIN STREET « LOS ANGELES 12 « CALIFORNIA 
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Rotameters 
and Flow 


[Indicators 









Purge 


SK makes a complete line of Rotometer 


Rotameters and Flow Indicators. 





For quick delivery the company 
stocks popular types and sizes. 
if you need action fast, contact 
us stating your requirements. 
We'll let you know if a stock 
item is available and, if not, 
what we can do to expedite 
delivery. If you want an idea of 
types available, write for Bul- 
letin M-1. It pictures and de 
scribes our line. 





Rotary Flow 
Indicator 


**Safeguard”’ 
Rotameter 


© Schule and Koerling 





COMPANY 


N FACTURING ENGINEERS 


2253 State Road, Cornwells Heights, Bucks County, Pa. 


n 18-RA Bulletin HT-1 


a u 
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Parker tube fittings 
for instrumentation 
and processing 





* Triple-lok. Flare fitting — the in- 
dustrial standard tube fitting. Leak- 
proof under severest vibrations, 
high pressures and temperatures. 


Catalog No. 4310. 

* Intru-lok. Three-piece flareless 
design. Easy to use. Leakproof and 
vibration-proof. Catalog No. 4324. 


© Weld-lok. For permanent joints. 
Unaffected by vibration, shock, or 
thermal distortion. Insert tube, then 
weld, Catalog No. 4370. 


Parker 


system components 


Tube & Hose Fittings Division, Section 438-U, The Parker 


l 
Order from your Parker Distributor — or 
| 
Appliance Co., 17325 Euclid Ave., Cleveland 12, Ohio | 
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_ *D new products 


New Electric Reset Counters 


The first American- 
made electric counter 
with electric reset counts 
up to 1500 counts per 
minute and saves val- 
uable time in any high 
speed operation. Is par- 
ticularly effective in in- 
stallations such as elec- 
tronic computers, card 
and check sorters, 
counters, electronic scalers, mailing equipment, military  ingtry. 
ments and light production machinery. Durant Manufacturing 


Co., Milwaukee, Wisconsin. 
Circle 17P on Readers’ Service Card 


coin 


New Adjustable Gage Protector 


Designed to limit max- 


imum pressure on air or —) 
oil gages, this protector ween [ * ‘eam 
automatically 


cuts off } 
flow to the gage when f 
pressure exceeds setting, 
and reopens automatical- 
ly when pressure drops 
below cutout point. It 
also acts as a snubber to 
relieve damaging by fluid 
hammer, valve chatter, pump pulsations, etc. Protector is adjust 
able from 50 psi to 300 psi, or from 500 psi to 5000 psi. Superior 
Hydraulics Division, Superior Pipe Specialties Co., Cleveland, Ohio, 
Circle 18P on Readers’ Service Card 
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New, Smaller Meter-Relay 


Now smaller, more re- 
sistant to resonance and 
more reliable is firm’s 
newly redesigned VHS 
meter-relay. Because a 
number of 
parts can now be made 


redesigned 
more accurately and 
uniformly, the unit is 
easier to put together. 
with- 
stand shock and vibra- 
tion up to 20 G’s. Meas- 


Instrument will 





uring only 1 by 1% by 1% inches, it is approximately 20% 
Sensitivities extend to 10 amperes 
Products, Ine, 


smaller than its predecessor. 
or 500 volts. San Gorcinto 


Desert Hot Springs, Calif. 
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Division Assembly 


Capsule Chemical Gage 


Lighter in weight and more com- 
pact, than comparable standard units, 
this capsule chemical gage is designed 
with no gaskets or bolted joints. It 
is especially applicable to the chem- 
ical, petrochemical and processing in- 
accurate and _ sensitive 
of hot liquids, by- 
other 


dustries for 
pressure control 
residues and viscous 
fluids. Gage can be furnished with 
any of 4 standard dials: 31, 414, 6 
and 814” in diameter. Accuracy is + 
1% of full dial range. For high 
temperatures, maximum pressure rat- 
ing is 1000 psi; for normal tempera- i = , 
tures, maximum pressure rating is 2,000 psi. Helicoid Gage Di- 
vision, American Chain & Cable Co., Inc., Bridgeport 2, Conn. 
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CARTRIDGE LOADING CONVENIENCE 


required footage can be removed under ordinary room light during tes 


an ; 
48 CHANNELS on 12 INCH WIDE-CHAR aa a 7 


Stry- 
uring 


TEST AND RECORDING TIME IS SAVED 


The HATHAWAY 
$25-C OSCILLOGRAPH 


The dependable- automatic and remote control conveniences of the $25 
Oscillograph, plus these new features, allow for more diversified use in 
modern laboratory research and industrial development 


Investigate the other advantageous features of the $25-( 


Chart speeds: 1/16 to 160 in sec 
Pushbutton speed selection while operating 
Automatic selection of time-line interval 
Automatic record numbering for identification 
Automatic record length control 
Remote operation 
Automatic trace density control 

@ Automatic replacement of burned-out lamps 


For more complete information on specifications and features write for 


_ Bulletin on the $25-C Oscillograph 
. 4Vr - HAMILTON WATCH COMPANY 
ov can rely on dependable instrumentation by Hamilton f LL AVENUE e DENVER 22 , ( 
iT ee HATHAWAY atineaer ahve 


° NEW YORK e CHICAGO e DETROIT ° PASADENA o ALBUQUERQUE 


5 E. Wacker Dr 1960 E. Lincoln Ave 380 E. Green St 
Stote 2-841) Birm'nghom, Mich Ryan 1-7829 
i] 
Midwest 4-9004 
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COW MAC ‘oxisiciviry 
GAS ANALYZERS 


"for GAS PURITY, GAS MIXING 
AND PROCESS CONTROL OF 





Visit us at the New York 
Chemical Show—Booth 1246 








Argon Ortho-Para 

Carbon Dioxide Hydrogen 
Deuterium High Energy 
Ethylene Oxide Fuels | 
Freon Nitrogen 

(Genetron) Oxygen BS 

Helium Special 
Hydrogen Atmospheres 


— And Many Others 


Other Gow-Mac Analyzers include: 
GAS BLENDER — For quality con- 
trol, oxygen or hydrogen burn-out 
and uniform quality of cylinder 
mixes and cascades. 

“GAS MASTER" — For closely linked 
laboratory systems. Has all compo- 
nents in a single package. 

GAS CHROMATOGRAPHY T/C CELLS 
(Detectors) 

PLANT STREAM T/C CELLS — For 
continuous service. 

ANEMOMETER (MANOMETER) CELL 
— For the measurement of very 
low flow and pressure. 
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INSTRUMENTATION ENGINEER 
OR PHYSICIST 


Applicant should have a background of elee- 


trical engineering. physics, or engineering 
physies with additional education or experi- 
ence in instrumentation. The work involves 
co-operation with Research, Development 
and Engineering Groups in a new. well- 
equipped laboratory. 

Fields of interest are the use of electronics 
in experimental research, electrical measure- 
ments and instrumentation, radio-aciivity 
measurements and general engineering phys- 
ics techniques. 

If interested, write Mr. J. J. Rostosky, 
Linde Company, Division of Union Carbide 
Corporation, P. O. Box 8237, Indianapolis 
24, Indiana. 


CARBIDE 


“Linde” and *“*Union Carbide” 





are registered trade-marks of UC( 














EQUIP FOR THE SIZE OF THE JOB 


DRILL MICRO-HOLES 


DOWN TO .0016” with SPEED & ACCURACY 


on ZEVIN INSTRUMENT LATHES 


The Levin micro-drilling equipment shown here can be used with the smallest drills available. It is designed so that the drilling does not 
depend on the operator's sense of feel. The drill can be retracted for chip removal and returned to the drilling position without striking the 
bottom of the hole. While commercial drills can be had as small as .0016” this micro-drilling apparatus has successfully produced holes 
as small as .0006”. Send for catalog M describing complete line of instrument lathes and accessories. Louis Levin & Son, Inc., 3610 S. 
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Broadway, Los Angeles 7, California. 
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> new products 


wer-Transistor Tester a) | 
ne? This instrument is de- 


signed for rapid evalua- 
tion and testing of all 
presently available NPN 
and PNP _ power-transis- 
tors at their normal op- 
erating current and volt- 
age. Controls are ar- 
ranged for quick, simple 
setup. Three 5-way bind- 
ing posts permit connect- 
ing transistors of all 
types; 
furnished for plug-in con- 
nection. Tester operates 
on 115-volt 60-cycle power. An important feature is that measure- 
menis can be made over a wide range of operating conditions 
with minimum heating. Strand Engineering Co., Ann Arbor, 


Michigan. 


adapters can be 
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Hot Line Digital Control 
Here is a new steel 


mill control system 
which presents __ the 
thickness of _ rolled 


metal to the hot line 
operator in easy to read 
digital form. An error 
of even a few thous- 
andths of an inch can 
cost as much as a mil- 
lion dollars a month on 
a large operation. By 
having continuous digital print-out on gage settings, management 
is constantly aware of thickness settings. By converting digital 
information at the source, many problems are solved relating to 
later automatic control or feed through to digital computing ma- 
chines. Applied Science Corp. of Princeton, Princeton, N. J. 
Circle 22P on Readers’ Service Card 





New 400-Foot Magazine for Kodak K-100 


400 foot magazine 
Kodak K-100 
100-foot 
daylight loading spools or 400- 
foot magazine. 
emphasizes maximum convenience 


This new 
adaption for the 
camera permits use of 
This new product 


for the user since magazines can 
be quickly 
change in threading the camera. 
By using the firm’s spring take- 
up, the camera spring motor will 
handle 400 feet of film as easily as 
100 feet. The spring take-up ac- 
commodates 400 feet of film with 
one winding, and the camera 
spring motor is wound as usual 
every 40 feet. Par 
Corp., 602 Co'orado Ave., Santa Monica, Calif. 
Circle 23P on Readers’ Service Card 


changed with no 





Products 


Precious Metal Wire 


Precious metal wires for resistance windings down to diameters 
as small as .0005” are the Ney-Oro G: a gold, platinum, silver, 
Copper alloy having a resistivity of 80 ohms per CMF; and the 
Paliney No. 7: a palladium, platinum, gold, silver, copper alloy 
having a resistivity of 200 ohms per CMF. Both alloys have high 
tensile strength and are resistant to tarnish and corrosion unde 
extreme conditions. J. M. Ney Co., Hartford 1, Connecticut. 

Circle 24P on Readers’ Service Card 


November 1957 











A sleeve, raised and lowered 
within @ non-magnetic 

tube, attracts or releases on 
Alnico magnet attached 

to a mercury switch. Basically, 
this is Magnetrol. 






MAGNETROL 





AS DEPENDABLE AS MAGNETIC FORCE ITSELF 


@ No matter how specialized the 
liquid level control application, 
adapting Magnetrol to meet it 
presents no problem. Whether 
it’s for high pressures, high tem- 
peratures, corrosive liquids or any 
other condition, a few “standard” 
modifications and the job is done! 
Operation is so simple no changes 
in basic design are needed. That's 
why Magnetrol “fits” practically 
any application — why “specials” 
are so often standard with us. 

Because of the utter simplicity 
and dependability of its magnetic 
principle, Magnetrol has infinite 
operating life. There are no wear- 
ing parts to get out of order. 


Magnetrols are available for 
controlling level changes from 
.0025-in. to 150-ft., with single 
or multi-stage switching. Our 
experienced engineering staff is 
at your service. 


MAGNETROL, Inc. 


WHY NOT MAIL THE COUPON—NOW 


Reaiel 
7 


Zone State 














Please send me catalog data and full information on 


Magnetrol Liquid Level Controls. 





MAGNETROL, Inc., 2120 S. Marshall Bivd., Chicago 23, Illinois 
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RESET ACTION STOPS (in cylinder), another ZERO DERIVATIVE SETTING, exclusive with PRECISION BRISTOL MEASURING 
Bristol exclusive on reset models, assures' Bristol on derivative models, can cut hours MENTS, like this helical pressure e 
optimum control recovery after sustained de- from set-up time for new process or new promote accuracy of measurement and pie 
viations of variable from set point. process conditions. ess control. ; 








Your newest man can 
operate and 


me 





4 ! 
. . . \ 
Several hundred standard models meet every process requirement including: — 
These problems: 3. Reset with wide band—rates 0.1 to 10 ‘ 
1. Cascaded control or 1 to 300 repeats per minute. Pro- ; 
2. Selective control portional band to 400%. . 
3. Ratio control 4. Derivative (rate) — Derivative time 0.2 , 
4. Time program control to 20 min., plus Bristol exclusive zero ; 
5. Pneumatic Transmission derivative setting. ; 
These operating modes: 5. Reset plus derivative — with propor: ‘ 
1. Fixed narrow band (on-off) tional band, reset rate, and derivative t 
2. Proportional—to 100% and to 30% time as given above. . i 
j 
& ( 
= , 
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He’ll catch on quick to the Bristol Series 500 Controller 
i without a complicated, lengthy training period. 

: In fact, your plant can have Bristol Series 500 Controllers, 
even if you don’t have a formal instrument department at all. 
Many small instrument users are doing this today. Yet the 
§ 500’s performance is such that one of the largest, most 
widely known chemical companies in the country just 
bought seventy 500’s for its exacting processes. 

: Two outstanding reasons contribute to this precision 
4 and trouble-free performance: (1) Basic simplicity of 
the operating mechanism—there’s literally no way the 
instrument can get out of order or out of adjustment. 
s (2) Bristol measuring elements insure the utmost accu- 
| racy in automatic control—for temperature, pressure, 


iso 











FIXED LINKS AND LEVERS provide 
built-in calibration in Bristol Series 
500 Controllers. There’s literally noth- 
ing to go wrong. This proportional 
temperature controller (chart remov- 
ed) shows basic instrument simplicity. 


1) maintain this controller 


vacuum, draft, absolute pressure, liquid level, humidity, 
pH value, electrical measurements, or any variable. 

Another big simplification: You can exactly calibrate 
the Series 500 Controller with only one single adjustment, 
even after complete disassembly and reassembly with replace- 
ment of parts. Close tolerances on all working parts plus 
the built-in calibration of the fixed-link-and-lever mech- 
anism make this possible. And you can always inter- 
change parts with those of any other Series 500. 

Get complete data on Bristol Series 500 Pneumatic 
Controllers now, before you order another instrument. 
You’!l find a model for every purpose, every mode of con- 
trol. Write for bulletin A 130, The Bristol Company, 129 
Bristol Road, Waterbury 20, Conn. 49 


e RIS t oO L. TRAIL-BLAZERS IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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new literature 





Magnetic Liquid Level Gage 


The ingenious new magnetic gage which 
makes the safe, accurate gaging of exp’o- 
sive or inflammab!e liquids possible is de- 
scribed and illustrated in a new 2-pace 
data unit 306. Operation principles and 
technical data are also included. Jergu- 
son Gage & Valve Co., 80 Adams St., Bur- 
lington, Massachusetts. 
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Precision Quality Control 


“Precision Quality Control Instruments 
for Optical Industries” is a new data sheet 
on 6 important instruments. Included is 
complete information on the Twyman- 
Green interferometer, projection — strain 
viewer, precision interferoscope, spectrome- 
ter, refractometer and precision spherome- 
ter. Jarrel-Ash Co., 26 Farwell St., New- 
tonville 60, Massachusetts. 
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Time-of-Flight Mass Spectrometer 


Bulletin MS-5 contains 9 pages of de- 
scriptions and specifications for 3 models 
of firm’s time-of-flight-mass spectrometers. 
The spectrometers feature simplicity, high- 
resolution and fast response. Applications 
include vapor phase chromatography, sol- 
ids, analysis, high-temperature chemical re- 
actions, research on high speed reactions 
and analytical problems. Bendix Aviation 
Corp. Cincinnati Division, Cincinnati, Ohio. 
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Specifying Spring Washers Made Easy 


Specifying standard size spring washers 
is made easier by a new bulletin. Design- 
ers and purchasing agents will now be able 
to order and get faster delivery while sav- 
ing tool charges. More than 1,000 differ- 
ent sizes are availab'e and their dimensions 
are given. Also listed are the sizes of dies 
for making multip!e-finger loading springs 
to pre-load ball-bearings, and wavy spring 
washers for the same purpose. Associated 
Spring Corp., Bristol, Conn. 
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Midg:t Thermocoupl2 Gland 


Bulletin MTG, just off the press, illus- 
trates and describes an all new midget 
thermocouple gland. An exclusive feature 
of the gland is its compact size—1%4” long 
by %” hex—which makes it ideal for use 
where space is at a premium. It provides 
a positive seal for pressures from 0.005 
microns to 5,000 psi and has a temperature 
range from —300°F to +1850°F. Fast 
response assures greater accuracy of meas- 
urement and control. Conax Corp., Buf- 
falo 25, New York. 
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Weapon Systems Management 


The complete cycle involved in weapon 
systems management is treated in this in- 
formative, fully illustrated brochure. Re- 
search and development, production, engi- 
neering, testing, installation, operation and 
field maintenance are covered. Defense 
Sales Division Burroughs Corp., Detroit 
32, Michigan. 
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Audio-Frequency Delay Line 


Designed for use as a component or as 
test equipment in advanced computer and 
radar systems, this new audio-frequency 
delay line offers a 3000 usec delay +5% 
standard tolerance. The unit has a 3 db 
bandwidth of 5 ke. Complete data on 
this new equipment is now available. ESC 
Corp., Bergen Blvd., Palisades Park, N. J. 
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Voltage Regulator Applications 


A dozen case histories on the use of 
Regohm voltage regulators, drawn from 
many fields, are detailed in a 28-page 
pocket-size booklet. The booklet describes 
how regulators provide precise control of 
voltage, current or speed and improve the 
performance of servo systems. Also given 
are descriptions and specifications. El!ec- 
tric Regulator Corp., Pearl St., Norwalk, 
Connecticut. 
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Millisecond Operations Recorder 


\ transistorized millisecond operations 
recorder that will assure a continuous lo 
even under panic conditions is described 
in catalog 30A1400, which is suitable for 
binding in a loose-leaf notebook. Despite 
its initial low cost, “MOR” provides a de- 
gree of accuracy and reliability compatib'e 
with the most advanced power station re- 
quirements—plus negligible maintenance 
and unparalleled flexibility. Fischer & 
Porter Co., Hatboro, Pa. 
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Tiny Indicators and Switches 


Due to the real need in the electronic 
industry for tiny indicators and indicating 
switches for operations where panel space 
is limited, many of our readers are on the 
look-out for switches and indicators for 
their particular job. Three new _ illus- 
trated handbook spec sheets have just 
been released to assist you in making a 
selection and to acquaint you with this 
new line of small, compact, inexpensive 
switches and indicators. Alden Products 
Co., Brockton, Mass, 

Circle 10L on Readers’ Service Card 


New publications that will keep you 
the-minute on developments. 
sent direct by the manufacturer wit 
or obligation. Circle Code Number on 
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Readers’ Service Postcard. 


Charts and Grzphs on Capacitors 


Charts and graphs on capacitors demon. | 
strate performance characteristics jpn tem. 
perature ranges, voltage ratings, capagj 
tance stability and test specifications, Foy 
data sheets (RM-325, RM-300, RM-375 and 
TE-250) describe sub-miniature electrolytic 
capacitors completely. Astron Corp, 25 
Grant Ave., East Newark, N., J. 
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Transistors Radio Kits 


Bulletin G-120 is just the thing for the 
radio-ham instrument-man, for it gives 
complete information on firm’s line of 
PNP and NPN transistors for radio, RF 
and IF applications. Valuable informs. 
tion on 4-, 6- and 7-transistor radio kits to 
gether with accompanying circuit diagrams 
are also given. General Transistor Corp, 
Jamaica, New York. 
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All-Transistorized ADC 


This high-speed transistorized analog-o- 
digital converter was originally developed 


for use in extremely reliable data handling 


equipment. It is practically maintenance- 
free as a result of its all-solid-state cir- 
cuitry. Brochure contains specifications, 
and uses basic circuit diagrams and 
sketches to explain operation. Beckman 
Instruments, Inc., 325 North Muller Ave, 
Anaheim, California. 
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High-Speed Rotary Switches 


High-speed rotary switches for teleme 
tering, programing, sampling and scanning, 
detailed in a one-page data sheet, feature 
a rise time of less than 10 milli-microsec- 
onds, noise-free operation and no bounee. 
Switches are availab'e for 45 contacts a 
20 rps, 90 contacts at 10 rps and 30 com 
tacts at 30 rps. Sheet illustrates typical 
contact arrangements and typical circuit 
applications. Instrument Development Lab 
oratories, Inc., Attleboro, Mass. 
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Quick-Operating Fastening Devices 


Bulletin 271 will help the design eng- 
neer find and choose the right quick-opet 
ating fastening devices for any job. Elee 
tronic chassis latches are covered thorough 
ly through illustrations, drawings, descrip 
tions and other technical data. Latches 
with interchangeable hand!es and fork @& 
cemblies are included with their specifier 
tions and operating instructions. Weight, 
material and finish are given for all listel 
items. Camloc Fastener Corp., Param} 
New Jersey. 
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sideplate enclosed pressure sealed 


Rugged general-purpose basic Attractive design with stainless Strongest of all. Resists breakage. 
design. For non-hazardous uses. bezel; gasketed safety glass cover. Contains liquid if glass ruptures. 


«1 with the right 
“| glass tube... 
















forma. 
cits to- 
grams 
Corp, 
bead guide tri-flat plain tapered 
i For general use giving high For use with ball floats For special fluids and those 
accuracy over wide range. to meter low flow rates. containing solid particles. 
log-to- 
oped | 
lance- | d 
t cit 1a 
tim | and float... = 1° 
kman 
Ave., | 
i | ie e 
nail head ball special 
| 2 types, 7 sizes for use 4 materials in 3 sizes For highly corrosive fluids 
with bead guide tubes. for tri-flat tubes. or specialty applications. 
leme- ae iene 
ning, 
ature ‘ 
see make these stainless steel enclosed flowmeters 
ince. 
i the right choice for corrosive conditions 
pical 
_ These engineering alternatives just begin to describe All 1700 Series Flowrators embody proven engi- 
thereasons why the 1700 Series variable area Flowrator neering principles for measuring any flow accurately 
meters offer the right solution to corrosion problems. up to 200 gpm of water, 400 scfm of air. Pipe con- 
Further, you can select from more than twenty dif- nections—horizontal or vertical, screwed or flanged— 
3 ferent proven materials for corrosion-proof end fittings can be made from any direction through a provision 
per and floats. Add to this the stainless steel enclosure for for 360° rotation of connection. Full data on the 1700 
a all models, plus the neoprene backed Teflon packing Series is given in Catalog 10-A-25. For your copy, 
be liners, and — ; 
a limi the applications of the 1700 Flowrator are write Fischer & Porter Company, 617 County Line 
a imited only by those that would affect glass. Road, Hatboro, Pennsylvania. 
Aca: 
cht 
* FISCHER & PORTER CO. 
| 
Complete Process Instrumentation 
nal 
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NEW, Pyrometer Indicator 


Null Balance, Potentiometer Type 






Therme Electric 


Miahre 


Thermo Electric @.inc 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. 





Has 23% Inch Double Scale 
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Mini Mire 





Small Size Extremely small and compact, 
this null balance Portable Potentiometer Indi- 
cator weighs under four lbs. and measures 
only 4" x 5" x 6", 


Scale Range Despite its small size the “Mini- 
Mite” has a 23'2 inch double range scale. 
There are 15 available scales for all stand- 
ard thermocouple materials. These scales 
include temperature ranges from —300°F. 
to +3200°F. and millivolt ranges from 0 
to 62. Measuring accuracy is % of 1% of 
scale range. 


Dual Application The “MiniMite" can meas- 
ure temperature directly when connected to 
a thermocouple, or check other potentiometer 
or millivoltmeter-type instruments when used 
as a calibrating instrument. 


Write for Bulletin 64-D 
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Precision instruments require 


mirrors and optical parts of 


f} assowure EXACTNESS 


OUR 


© first surface mirrors 


Without 
DISTORTION 


with half-wave protection 


semi-transparent mirrors 
metallic and non-metallic 


beam splitters 
optical filters 


Guaranteed to be 


DIFFRACTION 


DIFFUSION 


All work to closest specification by the pioneers 
and leaders for a quarter of a century in de- 
positing metal films. Send for our free booklet. 





L FILMS CORP. 
|New York 


Dept. A 
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pmnew literature 


Simplifying Industrial Automation 





Automation is simplified by the receiy. 
ing, recording and programing of Process 
variables within a single recorder case with 
new “plug-in” program controller, An ip 
expensive cam is chart-printed and 
field-cut to the desired program. Standang | 
speeds are 1, 4, 6, 8, 12 or 24 hours per 
revolution. (Publication E996) 
Meter Co., Cleveland 10, Ohio. 
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New Versatile Scaler 


This new data sheet will be of special 
interest to the instrument man working jg 
the nuclear field. The sheet tells why 
the completely new Model 210 versatile | 
scaler with a fast resolving time of Qj | 
microseconds—permitting counting rates of 
a million counts per minute—has endley 
application possibilities. Included in th 
sheet are circuit drawings, and inform. | 
tive technical data. Radiation Instrumey 
Development Laboratory, Chicago 2], I 

Circle 17L on Readers’ Service Card 


Everything in Electronics 


Here’s a catalog for the industrial instr. 
ment engineer, home inventor and bis 
fan. Firm’s 1958 general catalog lists over 
27,000 items. Special emphasis has been 
placed on equipment for industrial main 
tenance, research and production requite 





ments—for business. For pleasure, ther 
is a special rotogravure section featuring 
hi-fi equipment, radio equipment, etc. Al 
lied Radio Corp., 100 N. Western Ave, 


Chicago 80, III. 
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New Vernier Potentiometer 


Information is now available on a new 
model vernier potentiometer with single 
panel-hole mounting construction. Type 
85 is a precision voltage divider consisting 
of 2 switch-controlled decades of high 
accuracy, fixed resistors and a_ precision 
wire-wound potentiometer for continuous 
interpolation between decade steps. Acet- 
racy is better than one part in 10,000 and 
resolution is more than 0.002%. Research 


Instrument Corp., Portland, Ore. 
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Instrument Control Panel Indicators 


A new line of compact indicators espe 
cially suited to instrument control-pané 
installations in central stations and power 
plants are explained in bulletin MSP-I2L 
These space-saving instruments can mea& 
ure draft, pressure, differential gas pre 
sure and temperature, or function as T 
ceivers with pneumatic transmitters for in- 
dicating flow, liquid level, density and 
other process variables. As many 4 
indicators can be grouped in a single 
mounting case measuring less than 14 
Scales are easily read—even at# 
distance. Hagan Chemicals & Controls, 
Inc., Pittsburgh 22, Pa. 
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TECHNIQUES ond DEVELOPMENTS 


in oscillographic recording 





CIRCUIT DESIGN AND TYPICAL USES 























FROM 


SANBORN 


transducer, so that at zero load the net signal to the Pre- 






























of special 
: lifier is zero. The Zero Suppression feature permits 
or i “a 9 amp ; : 
ae OF THE 150 CARRIER PREAMPLIFIER bucking out a large static load so that a small part of the 
‘a why | load can be expanded over the full recording chart. The 
eTsatile , - ; . » on : ange 
e of Of One of the most frequently used plug-in front ends for ee pi wt allows the — ‘eenimeaie eon ney - 
Sanborn 150 Series oscillographic recording systems is the full | pte ont - _— oa eon i rere a : meg hey 
5 rales af Model 150-1100 Carrier Preamplifier, since with it a “150” be an a os tne a ae Oe ok - loed.) Ti . Rew nl 
, endless i system can record such variables as force, temperature, ration se fed se egos - ae 5. wet . on ne F aa 
d in the strain, pressure, displacement, velocity, flow, acceleration — Gutput & ted to the tranmormer tarougn the Ksage Facer 
informa. | or any variable which can be potentiometer, across which the Balancing-Calibration-Zero 
st expressed as a suitable input pr ge — ey voltage oBectively in nor 
2] 1 signal by a transducer. The “1100 wit d the trans¢ ucer output. e mixer rece ives a suppresse 
il Carrier” will operate with « carrier AM signal and re-inserts a carrier component, to 
variety of different transducers make its +" a pe nat aay of “% cae a ge sa 
and bridge circuits, which will be TePresents the transducer load. ne modulation signa 
snentioned later en. (whose amplitude and polarity represent magnitude and 
In the block diagram (Fig. 1) direction of transducer output) is recovered by the demodu- 
| instry. ‘"** lator and fed to the output amplifier, which in turn excites 
nd hi GAGE FACTOR CONTROL the Driver Amplifier and recording galvanometer of a 
sts over “150” system. 
as been mix [7] oe ia a [rs OaIvE Ane Transducers which may be used with the Carrier Pre- 
| main. amplifier include strain gage half-bridges or full-bridges, 
require- apush-pulloscillator commercial resistance or reactance bridges, differential 
, there ae provides an excitation transformers and resistance thermometer bridges. The trans- 
aturing voltage of about 5 v. ducer chosen should provide at least 18.0 microvolts per volt 
c. Ab to the transducer at a of excitation at the minimum load to be recorded, for a one 
| 4 standard frequency of | cm. deflection; impedance should be 100 to 1000 ohms. With 
= 2,400 cycles or optional strain gages, normal operation provides sensitivities of 50, 
frequencies of 600 and 20 or 10 micro-inches per inch for each cm. on the recording, 
z 1,200 cycles, using depending on the number of active gages. With resistance 
plug-in components. thermometers, if 1°C. or 2°F. per cm. stylus deflection is 
This excitation voltage also feeds the Balancing, Calibration suflicient sensitivity, the user can construct his own resist- 
and Zero Suppression circuits. (The Balancing controls allow ance thermometer by including a 3 ohm coil of copper wire 
a new correction of resistive and reactive signal leakage from the in one arm of an equal arm 100 ohm bridge. 
single 
Type Helpful information about the use of transducers with the 150-1100 Preamplifier is contained in the following 
sisti Sanborn RIGHT ANGLE articles (reprints on request): Coupling Differential Transformers, Aug. and 
a Nor. 1956; Filter Networks for use with Force Dynomometers, Nov. 1956; Calibration with 1-, 2- or 4-arm 
high- Strain Gage Bridges, Aug. 1955; Theoretical and Actual Applications of Bridge Circuits, May and Aug. 1954. 
cision 
nuous 
Accu- 
) and ° 
al _ Wing flutter recording to infrared research . . . 
with the versatile ‘1100 Carrier” 
| Today, Carrier Preamp-equipped Sanborn “150” systems are being used for 
frequency response tests of process control system components; to record 
espe: . shaft deflections of fluid mixing equipment; in infrared research . . . vehicular 
and traffic studies . . . submarine hull vibration measurements. Applications are 
wel limited only by the transducers available. 
121 These are applications of only one “150” front-end; eleven more inter- 
; : changeable, plug-in Preamplifiers increase the scope of Sanborn 
Leas oscillographic recording systems to meet an almost infinite variety of 
res research, production and field testing requirements. All Sanborn “150” 
Te- direct writing systems record inkless traces in true rectangular coordi- 
- in ‘ nates; all provide 1% linearity; Basic Assemblies — equipped with your 
and Br choice of Preamps — are available from one- to eight-channels, 
38 packaged in vertical cabinets, portable cases, or specially modi- 
agle aa 
or h 
es a. Technical data and help with your SANBORN COMPANY 
‘ iar seem ees eee INDUSTRIAL DIVISION 
ae always ava from Sanborn. 
175 Wyman St., Waltham 54, Mass. 
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Guided missile 


manufacturers do... 


For\example, the General Electric 
Missile and Ordnance Systems 
Department uses Statham Model 
PA203 pressure transducers 
on| their missile programs. 
The Model PA203 miniature 
pressure transducer mounts 
into a %-16 fitting without zero 
shift from installation torque. 
The transducing element is the 
rugged Statham unbonded 
Strain gage. This model is 
available in ranges from 0-5 to 
0-11,000 psia and is constructed 
to the exacting standards of 
sophisticated customers 


WHEN THE NEED 
is TO KNOW...FOR SURE 
SPECIFY STATHAM 
Please request Bulletin No. PA203 
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NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS @ NEY’S SMALL f 


EY’'S SMALL PARTS 


NEY'S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS e N 


NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS eNEY'S 5 


ALTITUDE 










CONTROL INSTRUMENTS 


MAXIMUM Performance 
: MINIMUM Size - Weight - Power Drain 




















BRAILSFORD 

AGS TIMERS 

ARE UNMATCHED 
IN THESE BASIC 


IF YOU HAVE A 
TIMING PROBLEM 
WHERE SIZE, 

MASS AND POWER 
DRAIN ARE CRITICAL 





REQUIREMENTS 
READ THESE 
SPECIFICATIONS 
Model AGS-4 
NUMBER OF CIRCUITS—4 SPDT * SIZE—3 IN. X 2'4 IN. X 134 IN, 
WEIGHT—6.1 OZ. ° POWER INPUT—.008 AMP. @ 6 V.D.C. 


SPEED REGULATION +1.0% @ 250.0% VOLTAGE SHIFT 
ALSO AVAILABLE 1—2 OR 3 CIRCUITS 


WRITE FOR LITERATURE 


BRAILSFORD & CO. INC. 
670 MILTON ROAD + _RYE, NY. 


a eo, 

















ENGINEERING DEVELOPMENT MANUFACTURING 


. a BRAILSFORO XMc8T?:?°0.....=____ 
SUB FRACTIONAL WATT D.C. MOTORS ae ae SIGNALLING SYSTEM COMPONENT 


Circle 113A on Readers’ Service Card 








LOC ye 
21S OG 
72 


s 


PRECIOUS 
METAL 


ENGINEERED CONTACTS, SLIP RINGS & ALLOYS} 


Ney designs and makes to customers’ specifications sliding contacts, 
slip rings and assemblies, commutator segments and assemblies, brush 
and brush holder assemblies, and precious metal resistance wire. 
Consult Ney’s Engineering Dept. and find out how precious metals 


can improve your products. 


THE J. M. NEY COMPANY, P.O. BOX 990, DEPT. M HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 


Ney has just built this 
modern new plant to give 
you even better products 





and better service. 
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> new literature 


Synthetic Lubricants Manual 


“Jet Age Lubricants” a manual on 


the development, testing and application of 
engineered lubricants demonstrates with 
charts and graphs the physical properties 
of Anderol lubricants, in compasjson with 
petroleum lubricants, for volatility, oxida- 
tion, stability evaporation, ete. Sections 
are devoted to Military Specifications and 
their significance, and _ special industrial 
products for the industrial user. Lehigh 


Chemical Co., Chestertown, Md. 
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Static Punched Card Reader 

Bulletin CR-7 gives complete information 
on a static punched card reader designed 
for use with industrial processing and con- 
trol systems. The card reader accepts any 
standard punched card having as many as 
80 vertical columns with 12 punching po- 
sitions in each column. When the card is 
no longer needed it is ejected either man- 
ually or automatically. Schematic draw- 
ings and photo are also included in bulle- 
tin. Peerless Electric Co., Electronics Di- 


vision, Warren, Ohio. 
Circle 22L on Readers’ Service Card 


Dynamic Evaluation Tests 

An angular acceleration generator that 
permits a new series of dynamic evaluation 
tests in addition to its function in the cali- 
bration of accelerometers is described in 
data sheet S-120. A torsional pendulum in- 
strument, it is applicable to the evaluation 
of effects in several planes on moving-coil 
instruments and other small electrodynam- 
ic devices. Charts and photographs give 
complete picture. Statham Development 
Corp., 12411 W. Olympic Blvd., Los An- 


geles 64, California. 
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Transistorized ‘‘Plug-In‘’ Units 


Power savings of 95% over conventional 
vacuum-tube systems and space savings 
that allow 50% more equipment to be in- 
stalled can be realized through the use of 
these compact, completely _ transistorized 
“plug-in” units for supervisory control sys- 
tems. Bulletin 240-P4 tells how you can 
save money and costly time in making in- 
stallations for telemetering and control 
with “Synro-Scan”, Developed jointly by 
Warren Mfg. Co., Inc. and Builders-Provi- 


dence, Inc., Providence 1, R. 1. 
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Applications? Take the Bridge 

Designed specifically for aiding users of 
resistance bridge transducers such as strain 
fages, resistance thermometers, load and 
pressure cells, etc., the resistance bridge 
indicator described in this pamph'et is by 
no means limited to these applications, as 
the manual points out. Since the RBI uses 
a high-torque servo-balanced measuring 
system, it can be used with most shaft posi- 
tion analog-to-digital converters and can be 
installed without disassembling the instru- 
ment. Datran Electronics, Manhattan 
Beach, California. 
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Being Tight Saves Money—and Lives First Precision Wire-Wound Resistor 


Wherever leak-proof, pressure-tight con- The adjustable precision wire-wound re- 


nections are 


required, wherever loss or sistor described in this new brochure is so 


danger due to leaks must be avoided, a radically new in design that resistor users 
new solder seal product is on the job. Bul will want to get all the facts on it. This 
letin 7009 tells how “Titeseal” can save you is the first adjustable precision wire-wound 


time, money and possibly lives. The seal 


resistor on the American market and com 


withstands high pressures and tempera- pletely surpasses all applicable Mil Speci 
tures, the actions of water, gasoline vapor, fications. The resistor is ideally suited for 
oil and combustion products, and makes as- computers, voltage dividers, computer in 
semblies leak-proof and pressure tight. It tegrating networks, summing networks, 
is heat-proof, vibration-proof, non-shrinking tuned circuits, variable RC networks and 
or cracking. Radiator Specialty Co., matched resistance networks. Eastern Pre- 
Charlotte, North Carolina. cision Resistor Corp., Breoklyn 7, N. Y. 
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AT LAST! 





A Dryer Reactivated 


ithout Heat ! 





NEW DEVELOPMENT OFFERS A DESICCANT TYPE 
DRYER SUPPLYING SUPER-DRY AIR OR GAS WITH- 


OUT COSTLY, PROBLEM-MAKING HEAT! 


Industrol, a leader in the field of dynamic 


dehumidification for over 10 years, introduces the new INDUSTROL 
HEAT-LES DRYER* with following advantages: 


18 models available, handling flows from 2 to over 1800 
standard cubic feet a minute. 


The units will provide effluent dewpoints of —100°F. to 
—140°F. continuously, regardless of even major fluctua- 
tions in the temperature of the gas or air. 


Installation and Maintenance costs reduced. 

Effluent air or gas temperatures remain constant. 

Steam or electric heaters are not required, eliminating KW 
and steam consumption. 

Virtually all corrosion problems are eliminated. 
Explosion proofing costs may be eliminated completely. 


Outdoor installation is simplified. 


White day FOR FREE INFORMATION AND SPECIFICATIONS 


OR CONTACT YOUR LOCAL TRINITY REPRESENTATIVE. 


INDUSTROL DRYERS ARE MANUFACTURED BY 


TRINITY 


EQUIPMENT CORPORATION 


ROSELLE PARK, N. J. e CORTLAND, N. Y 





“PATENT APPLIED FOR 
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Multi-Range, Multi-Purpose AC-DC Ammeter/ 
Voltmeter 


Several AC and DC ranges can be combined in 
one instrument. All ranges have uniform scales. 





One popular combination includes 
these ranges: 
0-50 MA, 0-5/10 A AC 
0-150/300/600 V AC 
0-150/300/600 V DC 





0-50 MA, 0-1 to 0-10 Amperes. 
0-50 to 0-800 Volts (20 ohms/volt) 


0-100 to 0-750 Millivolts 
0-1 to 0-800 Volts (Approx. 24 ohms/volt) 


t 25-800 cycles 


Ask for Catalog Section 48 


Product Representatives in Most Principal Cities 


The ESTERLINE-ANGUS Company, Inc. 


Pioneers in the Manufacture of Graphic Instruments 
DEPT. H1, P. O. BOX 596, INDIANAPOLIS 6, INDIANA 
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THERMOCOUPLE WIRE 


Thermo Electric makes and stocks a countless variety of thermocouple 
and extension wires, both solid and stranded conductors—for any 
application, for all conditions. In fact, on T-E’s shelves are over 1500 
different wire combinations of advanced insulations, all standard cali- 
brations, and gage sizes from 11-40—the widest selection known. 
Metallic armor overbraids of many hi-temp materials provide extra 
mechanical protection and electrical shielding. Whatever you need, in 
wire or multi-conductor cables, T-E has it. Prompt delivery. 
Write for T-E Wire Bulletin 31-D 


Thermo Electric 6.ic 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. 


e Oe 
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» Be ee literature 


Practical Hi-Pot Testing 


A comprehensive article on high poten, 
tial testing covers such topics as ac high 
potential testing; dielectric Circuits, 4g 
test equipment, limiting destruction, 4 | 
sign for production, testing time ys, volt. 
age, d-c high potential testing, Also in, 
cluded are seven application photos aul | 
drawings. Associated Research, Inc, 3% 
West Belmont Ave., Chicago 18, Il], 
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Industrial Instrument Accessories 


Sturdy, loose-leaf catalog 500 gives speci 
fications, part numbers and prices for mor | 
than 250 instrument parts and supplies, 
The 60-page booklet is divided into fy 
sections: mechanical, pneumatic, electrie 
electronic, and tools and services, Engi | 
neering, maintenance and _purchasiy 
groups will find this material useful, Th 


Foxboro Co., Foxboro, Mass. 
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Guide to Refrigeration Controls 

Recording, indicating and non-indicating 
controls for precise, highly-sensitive cg. 
trol for refrigeration and air conditioning 
uses are described in informative bulletin 
109. Diagrams, ordering information, » 
plications, etc. are all contained in th 
folder, along with special information a 
controls especially for refrigeration dow 
to —30°F. The Partlow Corp., 500 Cam 
pion Rd., New Hartford, N. Y. 
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Thermocouple Calibration Chart 


A handy durable chart contains | 
color codes and calibration symbols fo 
thermocouples and thermocouple exter 
sion wires, resistance figures and “MiP 
Spec wire. Resistance tables for pyrome 
ter wires in ohms per 100 feet at 68°F ae 
included on the reverse side of chart 
Thermo Electric Co.. Inc., Saddle Brook, 
New Jersey. 
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Radiation Personnel Protection 

The greatly increased use of radioactive 
materials and X-rays in industry has 0 
cessitated an increased need for personnel 
protection services and devices. Folder 
FB explains firm’s film badge service, and 
beta-gamma, X-ray and neutron services 
now available from the East and Wet 
Coast Divisions. Tracerlab, Inc., il 
Trapelo Road, Waltham, Mass. 
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Electrical Vacuum Gages 

A new line of electrical vacuum gage 
for continuous and consistently accuralt 
measurement of very-low absolute pressult 
is explained in detail in data sheet 5. 
The new gages give greater sensitivity, fast 
response and minimum contamination. 
Rugged construction makes the gages & 
tremely resistant to shock and vibration @ 
from sudden exposure to atmospheft 
Specifications are also given. Vaculil 
Equipment Division, F. J. Stokes Corp. 
Philadelphia 20, Pa. 
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A METER-TYPE VHS 


5 MICROAMPERE RELAY 
_—<=w 





@ 2800 ohms @ Survives: 65° to 


5 second response +175° F., 
¥ microamperes 5 to 2000 cycles, 
applied) 10 G's up 


© Operates: - 40° to @ Hermetic seal 
+150°F., 


5-55 cycles, 1OG'sup el" x 1%" x2%" 
This model 126 is smaller than previous 
models. Its moving coil rotates in the 
flux gap of an Alnico magnet. A locking 
coil develops torque for positive contact. 

Case is solder-sealed and may be plug- 
in or use solder connections with hold- 
down screws. 

Sensitivities are 0.2 microampere to 
10 amperes or 0.1 millivolt to 500 volts. 
AC relays are rectifier type. Contact ar- 
rangements are: high, low, or double 
(high and low). 

SAN GORCINTO ov. . assemay PropucTs, INC. 
P. O. Box XX, Palm Springs 20, California 
Telephone: DHS 4-3133 or 4-2453 
Los Angeles: EDgewood 9-2670 
Circle 118A on Readers’ Service Card 





manufacture automation, instrumenta- 
tion or automatic control components, 
devices or systems . . . exhibit at the 


FOURTH INTERNATIONAL 


AUTOMATION 


EXPOSITION and CONGRESS 


NEW YORK 
= \ coLseum 

il JUNE 9 

to 13, 1958 





For descriptive brochure and list of 
Products successfully exhibited 
at previous Automation Shows, contact 


RICHARD RIMBACH ASSOCIATES, Mgmt. 


855 Ridge Ave., Pittsburgh 12, Pa. 
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> new literature 


Electric-Eyes for Automation 


This new 6-page bulletin includes draw- 
ings of typical miniaturized electric-eyes 
for automation and the process industries, 
and covers a wide range of practical infor- 
mation regarding light sources, photo-units, 
control relays and overall dimensions. For 


the man who has a problem of quality con- 


trol, this brochure eliminates guess work 
and establishes practical solutions. Ess In- 


strument Co., Bergenfield 22, N. J. 
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Air Regulator-Filter-Lubricator 


A complete package unit for compressed 
air operations accurately regulates to de- 
sired pressure, filters water and dirt from 
the air line and lubricates the air stream 
with a fine fog-like oil mist. This 3-in-] 
combination requiring only 2 connections 
is described in brochure 80.  Bro- 
chure also covers air control devices, filters, 
dehumidifiers, automatic drain traps, etc. 
Perfecting Service Co., 332 Atando Ave., 
Charlotte 6, N. C, 
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new 


Rugged Snap-Acting Switches 

A rugged snap-acting switch for attach- 
ment to a one-inch potentiometer is now 
in production and fully illustrated materi- 
al with complete information covering me- 
and _ electrical 
available. The 
angles from 0 to 360 
justed to actuate over this range of angles. 
Operating torque at switch action points 


chanical specifications is 


has a range of 


and can be pread- 


switch 


is 3.5 inch-ounces maximum and running 
torque is 0.5 inch-ounces maximum. Tech- 
nology Instrument Corp., North Hollywood, 
California. 
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Precision Balance Machines 


Unbalance in rotating machinery not 
only causes excess noise and vibration but 


the load. \ 


control balancing a 


adds to bearing new 
button 
simple operation, cuts time and saves your 


The work piece 


also 
speed makes 
personnel for other jobs. 
is placed on the spindle and speed-button 
What could be sim- 
speed, the machine 
Bulletin SBI 
describes the machine in detail and gives 
important technical data. Taylor Dyna- 
mometer & Machine Co., Milwaukee, Wis. 
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control does the rest. 
pler? For its high 


does not sacrifice accuracy. 


Industrial Controls Catalog 


Charts, dimension tables, and photo 
graphs illustrate this 44-page catalog on 
industrial 
information on diaphragm gas valves, 4- 


delay oil 


controls. Included is complete 


way valves, time valves, air re 
valves, hydrame 
shut-off 
ae velopments in indus- 
the back of 


with warranty, and price 


ducing valves, oil burnet 


ter valves, magnetic valves, safety 
New 
trial contro!s are 
the booklet along 
General 


valves. ‘ Ge 
included at 
information. Controls, Glendale, 
California. 
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AERIAL 
REFUELING 
FLOWMETER 


Waugh model MF-142 
totalizing turbine flow- 
meter has been selected 
for the tanker version 
of the Douglas A3D 
Skywarrior to give 
precise measure- 
ment and control 

of fuel transfer. 













FEATURES: 


e Simple, reliable transistor circuitry in flow 
sensor actuates counter and signal light— 
no intermediate devices 


@ Signal light to indicate transfer of fuel is 
actuated directly from flow sensor 


@ Slowly rotating turbine rotor is the only 
moving part—no relays or mechanical 
contacts 


Write for complete data: Bulletin 105/1S 


Also available: Flow Rate Indi- 
cators and Recorders, Fre- 
quency-to-voltage Converters, 
general-purpose Flow Sensors. 


STanley 3-1055 


Waugh ENGINEERING COMPANY 


FLOW MEASUREMENT AND CONTROL 
7842 BURNET AVENUE, VAN NUYS, CALIFORNIA 
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DUPONT 


OFFERS 
LONG-RANGE 
CAREER 
OPENINGS 












































INSTRUMENTAL MEASUREMENT 
ENGINEER 


Graduate engineer 
search, application, consulting or develop 


experienced in re 


ment of techniques for process variable 
measurement. Duties will include trouble 
shooting, consulting and technical as- 
sistance in application of IR and UV 
spectroscopy: to automatic analysis of 
chemical process fluids, and instrument 
application in viscosity, temperature, pres 


sure, flow and other process variable 


measurements. 


AUTOMATIC PROCESS CONTROL 


Position requires broad and detailed ex 
research, application, con 
of automatic controls 


or aeronautical 


perience in 
sulting, or design 
for chemical, mechanical, 
The successful applicant will 
advice to operating 


laboratories on 


applications. 
consulting 
and development 
of automatic 
for the improvement 


provide 
plants 
the application 
new processes and 
of existing processes. 
quire the study of process controllability 
by analysis of open and closed loops and 
the measurement of control characteristics 


contro! to 


Position will re 


of instrument components. 


NEW YORK CITY 
INTERVIEWS 


Sun-Mon-Tues-Wed 
December 1-2-3-4 

For an appointment, please call 
Mr. K. S. Marlin, Jr. 


PEnnsylvania 6-5877 


CHICAGO INTERVIEWS 


Sun-Mon-Tues-Wed 
December 8-9-10-11 

For an appointment, please call 
Mr. K. S. Marlin, Jr. 


WaAbash 2-7992 


or you may send complete resume, including 
details of education and experience, to: 


Mr. K. S. Marlin, Jr. 

Engineering Department 

E. |. du Pont de Nemours & Co., Inc 
Wilmington 98, Delaware 


Better Things for Better Living 
... through Chemistry 
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Automatic Data Processing Guide 


Processing Systems in 


methods one 


“Automatic Data 
Business” describes the 
pany has deve!oped to yield maximum re- 
turn from such systems for its clients. A 
to problem 


com- 


step-by-step approach is made 
definition, studies, orienting, se- 
lecting and training personnel, equipment 
specifications and programing aid in data 
processing. John Diebold & 
Inc., 40 Wall St., New York 5, N. Y. 
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systems 


Flexible Teflon Tubing 


Flexible Teflon 
difficult fluid-flow, 


Tubing, the answer to 
transfer and insulation 
problems in chemical, electrical, food in- 
dustries, etc. is described in bulletins 4 
and 5. The tubing offers a unique com- 
bination of properties including 
chemical inertness, flexibility and 
ness even at the temperature of liquid oxy- 
temperature of any 
+ 275° C), and 


solid mate- 


complete 
tough- 


gen, widest service 
plastic tubing ( — 268° to 
the lowest coefficient of any 
rial. Pennsylvania Fluorocarbon Co., Inc., 
1115 North 38th St., Philadelphia, Pa. 
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X-Ray Process Control 


“Putting the X-Ray 
the Process Control Loop” an article re- 
printed from the ISA JOURNAL, 
how the C Carborundum Co. 
checks furnace with X-rays for 
quick answers during the smelting process. 
Text deals with instrumentation, 
analytical procedure, calibrating techniques 


Spectrograph into 
describes 
anadian 


batches 


also 


and contro! of standards. Philips Elec- 
tronics, Instruments Division, Mt. Vernon, 
New York. 
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Specific Gravity Transmitter 


4 new differential-converter transmitter 
with a range adjustable from 0-5 to 0-25 
inches of water is described in data sheet 
10.14-8. Instrument gives continuous meas- 
urement and control of specific gravity of 
liquids in open vessels. Column of refer- 
ence liquids balanced against column of 
measured liquid and the differential pres- 


sure is transmitted to a recording instru- 
ment. Minneapolis-Honeywell Co., Indus- 
trial Division, Philadelphia 44, Pa. 
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Application Guide for Power Reactors 


With 
struments and a d-c 
netic amplifier, it is possible and very prac- 
saturable reactor in control 


measuring in- 
usually a mag- 


proper temperature 
source, 


tical to use a 
of a-c power to furnaces, heaters and other 
resistive loads. A 
(F-83-83) is an ap- 
of saturaturable 


supplying 
bulletin 
for the use 
down 
application of automatic control to 


Rock- 


equipment 
32-page 
plication guide 


new 


power reactors, turn characteristics 
and the 
these 


ford, 


units. Barber-Coleman Co., 


Illinois. 
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HOWS YOUR 


FUEL = 
BILLS? 


SAVE MONEY—SAVE TIME | 
GET BETTER FINAL RESUITS | 
WITH THERMCO PORTABLE _ 

FLUE GAS ANALYZER 


5 MODELS | 


co” TO CHOOSE FROM 
‘ 





‘et 
\ 
ye 






COMPLETE CO, READING TAKES ONLY 20 
SECONDS 

The Thermco Analyzer is a proven in 

strument for quickly adjusting all types 


of boilers and heaters for maximum 
efficiency. 


SEND TO-DAY: Complete facts on how to 
SAVE FUEL DOLLARS and maintenance man 


hours. 
THERMCO LABORATORIES 


Johnson Road, Michigan City, Indiana 


TL MS NE ARN MTR 
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PUMP 


Liquids WITHOUT — 
Gases CORROSION 


or ? 
Slurries } CONTAMINATION 





q 





Wavelike 
Motion 
of Steel 
Finger 





Forces Material Through Tubing 
Capacities 
0.2 cc per min. 
to 4.5 G.P.M. 


$60.00 to 
$550.00 


Prices range from....... 
depending on size 
and accessories 

Write for Catalog. 


SIGMAMOTOR, INC 


39 North Main St. @ Middleport, N. © 
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TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 





=> 





ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 

VACUUM 














ALSO... 


TANK MAY BE BURIED, 








HYDROSTATIC GAUGES 


FOR ALL PURPOSES 


PRESSURE «© VACUUM © DRAFT 
DEPTH & ABSOLUTE PRESSURE 


DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON, N. J. 
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A A ANDERSON ' 


1818 STANFORD ST 


SANTA MONICA, CAL. 


TExas 0-303! EXsroox 5-6772 
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> new books 





British Petroleum Equipment 1957-58 
Edition, 787 pp., $7.00. 
The 6th edition of the British cata- 
log of petroleum equipment is the 
largest to date. Readers will find a 
comprehensive range of equipment 
listed, as well as a complete listing 
of manufacturers and their products. 
(Order from The Council of British 
Manufacturers of Petroleum Equip- 
ment, 2 Princes Row, Buckingham 
*alace Road, London, SWI, England.) 


Electronic Analog Computers, Grani- 
no and Theresa Korn, 234 pp., 
$7.50. 

This book offers a practical and com- 

prehensive treatment of d-c analog 

computers used as differential analyz- 
ers, equation solvers and control sys- 
tem components. How to set up 
problems for analog computation is 
shown and examples of practical ap- 
plications are given. (Order from 
McGraw-Hill Book Co., 330 West 
42nd St., New York 36, N. Y.) 


Digital Computer Programing, D. D. 
McCracken, 253 pp., $7.75. 
This volume treats the down-to-earth 
details involved in actually working 
with digital computers. In clear and 
logical terms it discusses many of 
the points especially troublesome to 
beginners and builds a sound under- 
standing of programing by lucid 
presentation of basic fundamentals. 
(Order from John Wiley & Sons, Inc., 
400 Fourth Ave., New York 16, N. Y.) 


U. S. Research Reactors, Atomic En- 
ergy Commission, 73 pp., $1.50. 
Just released by the AEC, this book, 
illustrated completely with photos, 
graphs and charts, describes more 
than 30 research reactors now in op- 


eration or under construction. The 
reactors are grouped according to 
major types and one or more ex- 
amples of each are described at 


length as typical. Features of others 
are illustrated and significant data is 
given for all. (Order from OTS, 
U. S. Dept. of Commerce, Washington 
25, District of Columbia.) 


Analytical Design of Linear Feedback 
Controls, George Newton, Jr., 
Leonard Gould, James Kaiser, 419 
pp., $12.00. 

Taking as their starting point the 

system specifications in defining and 

describing analytical design, the auth- 
ors include descriptions of input, dis- 

turbances, and desired response. A 

basis for judging system performance 

is also given, as is a comprehensive 
discussion of analytical design theory. 

(Order from John Wiley & Sons, 

Inc., 440 Fourth Ave., New York 16, 

New York.) 
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RATES and MECHANICAL 
REQUIREMENTS 
Box Number counts as one line 
50 characters and spaces per line 


10% discount on advance payment of 3 or more 
insertions ordered at one time 


POSITIONS WANTED .60c per line, payable 
in advance. No discount 

Minimum—1 column inch $13.00 

COPY MUST REACH THE ISA JOURNAL, QRanive 


BLDOG., 313 SIXTH AVE., PITTSBURGH 22, PA. 
LATER THAN 10TH OF MONTH PRECEDING DATE OF 
PUBLICATION. 








BUSINESS OPPORTUNITY 











LOUIS NEWMARK LIMITED. a well known )Brit 
ish Firm of ion Engineers and iastrument 
makers—— (London area)-——are dexirous of entering 
into a mse agreement, or purchasing outright, 
patents relating to electrical and/or mechanical de 
vices of a Precision Instrument character or of a 
consumer goods nature Adequate Capital and pro 
duction facilities are available to develop, produce, 
and market suitable devices. Communications shou id 
be to Louis Newmark Ltd., Purley Way. 
Croydon, Surrey, England, and marked for the 
attention of Major 8S. F. N. Neill 





REPRESENTATIVES 











REPRESENTATIVES WANTED Sales reps 
wanted by rapidly growing manufacturer of industria! 


and laboratory instruments Better than average 
commissions paid Several good, exclusive terri 
tories available Write % ISA Journal, Box No 


2062 





PRODUCTION 
SUPERINTENDENT 


Experienced in all phases of small 
plant manufacturing to assume full 
responsibility for Production Depart 
ment in small, but rapidly-growing 
150 total em 


company (presently 


manufacturing control 


and other 


ployees) 


valves, regulators engi- 
neered products. Age preference 35 
40. Basic 


technical 


engineering education 


and/or background re 
quired with a minimum of 10 years 
direct production work, at least 5 of 
which have been in supervisory or 
Should be 


cost-conscious and possess ability to 


managerial capacity. 
initiate new systems and plan pro 
Capable of main 


taining our present excellent labor 


gressive programs. 


relations position. 


Please mail resume including per 
sonal information with snapshot (re 


turnable), educational background, 
business experience, record of earn 


ings and other pertinent data. 


Address replies to “Production 
Superintendent”, Conoflow Cor- 
poration, 2100 Arch Street, 
Philadelphia 3, Pa. 
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NOVEMBER 1957 
Nov. 11—Plastics for Air-borne Electronics, 
Regional Technical Conference, sponsored 
by the Society of Plastics Engineers, at 
the Ambassador Hotel, Los Angeles, Calif. 
Contact L. J. Costanza, 8017 Holy Cross 
Place, Los Angeles 47, Calif. 


Nov. 11-13—Third Instrument Conference & 
Exhibit, Biltmore Hotel, Atlanta, Ga., 
sponsored by the Baltimore Section 
PGANE. 


Nov. 13-14—Air Pollution Conference, co- 
sponsored by the Armour Research Foun- 
dation & Midwestern Air Pollution Pre- 
vention Association in Chicago. Contact 
Conference Sec., A.R.F., 10 W. 35th St., 
Chicago 16, Ill. 


Nov. 13-14—Mid-America Electronics Conven- 
tion, sponsored by IRE at Municipal Audi- 
torium, Kansas City, Mo. Contact Ernest 
McCall, Central Teehnical Institute, 13th 
& Wyandotte, Kansas City, Mo. 

Nov. 28-Dec. 4—Electronic Computer Exhibi- 
tion and Symposium in Olympia, London. 
Contact F. Richardson, Radio Communica- 
tion and Electronic Engineering Associa- 
Sen, 11 Green St., London, W. I., Eng- 
and. 


DECEMBER 1957 


Dec. 1-6—Annual Meeting of the ASME, Stat- 
ler Hotel, New York. Contact D. B. Mac- 
a a 29 W. 39th St., New York 18, 


Dee. 2-5—American Rocket Society Annual 
Meeting in New York. Contact James J. 
~~ 500 Fifth Ave., New York 36, 


2-6-——-Twenty-Sixth Exposition of Chemical 
Industries, New York Coliseum. Contact 
E. K. ae 480 Lexington Ave., New 
York 17, N. 


Dec. 3-4—Human Factors in Systems Engi- 
neering Symposium in Philadelphia. Con- 
tact C. Fowler, American Electronic Lab- 
oratories, 121 N. 7th St., Philadelphia, Pa. 


Dec. 6-10—Annual Meeting of the AIChE, at 
the Sheraton Palace Hotel, San Francisco, 
Calif.. Contact F. J. Van Antwerpen, 
Secretary, AIChE, 25 W. 45th St., New 
York 36, N. Y. 


Dee. 6-16—First Salon de l’Automation, spon- 
sored by “Automation” in Paris at Parc 
des Expositions, Porte de Versailles. Con- 
tact Commissariat General du Salon de 
Automation, 13 rue de Liege, Paris 9. 
France. 


Dee. 8-1l—Annual Meeting of the AIChE, 
Conrad Hilton Hotel, Chicago. Contact 
Henry F. Noiting, Standard Oil Co., 2400 
New York Ave., Whiting, Ind. 


Dec. 9-13—1957 Eastern Joint Computer Con- 
ference & Exhibit, Sheraton Park Hotel, 
Washington, D. C., sponsored by IRE, the 
Association for Computing Machinery & 
AIEE. Contact Malcolm B. Catlin, Coun- 
cil for Eeonomic & Industry Research, 
Ine., Arlington 2, Va. 


Dec. 12-13—Third Automation Conference, pre- 
sented by the University of Chicago, Con- 
gress Hotel, Chicago, Ill. Contact Uni- 
versity of Chicago, Downtown Center, 19 
S. LaSalle St., Chicago 3, Ill. 


Dec. 16-18—Air Traffic Control Symposium, 
sponsored by Franklin Institute in Phila- 
delphia. Contact Air Traffic Symposium, 
Franklin Institute, Laboratories, 20th & 
Parkway, Philadelphia 3, Pa. 


Dec. 18-19—EIA Conference on Maintain- 
ability of Electronic Equipment, Universi- 
ty of Southern California, Los Angeles. 
Contact J. A. Caffiaux, EIA, Engineering 
Dept., 650 Salmon Tower, 11 W. 42nd St., 
New York 36, N. Y. 


Dec. 26-31—Annual Meeting of the American 
Society for the Advancement of Sciences 
held in Indianapolis, Ind. Contact Ray- 
mond L. Taylor, 1515 . 7  neeeen Ave., 
N.W., Washington 5, D. C. 


Dec. 


JANUARY 1958 


Jan. 14-15—2nd Yankee Instrument Fair and 
Symposium, sponsored by the Boston Sec- 
tion ISA in Boston, Mass. Hotel Bradford. 
Contact Wm. Kennedy, Stone & Webster, 
49 Federal St., Boston, Mass. 
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Jan. 6-8—Fourth National Symposium on Re- 
liability & Quality Control, in Washington, 
D. C., sponsored by the PGRQC and ASQC. 
Contact W. H. Rombach, Chief Quality 
Control Engineer, Philco Corp., 4700 Wis- 
sahickon Ave., Philadelphia 44, Pa. 


. 8-10—Sixth Annual Seminar in Spectro- 
scopy, University of Florida. Contact W. 
T. Tiffin, College of Engineering, Univer- 
sity of Florida, Gainesville, Fla. 

22-24— Second EIA Conference on 
Automation, Arizona State College, Tempe, 
Arizona. Contact J. A. Caffiaux, EIA, En- 
gineering Dept., 650 Salmon Tower, 11 W. 
42nd St., New York 36, N. Y. 

. 27-29—Annual Meeting of the American 
Society of Heating and Air Conditioning 
Engineers, Penn-Sheraton Hotel, Pitts- 
burgh, Pa. Contact Program Chairman, 
ASHAE, 62 Worth St., New York 13, N. Y. 
27-Feb. 6—Engineering & Management 
Course, given by the University of Cali- 
fornia, Los Angeles. Contact E. P. Cole- 
man, Engineering & Management Course, 
College of Engineering, University of Cali- 
fornia, Los Angeles 24, Calif. 
. 30-31—Seventh Annual Instrument Short 
Course, given by Los Angeles Harbor 
Junior College and the Southern California 
Meter Association at the College. Contact 
T. H. Ponton, Southern California Meter 
Association, 10219 Orange Ave., South 
Gate, Calif. 


FEBRUARY 1958 

*% Feb.—National Canners Association Meeting, 
ISA Food Division participating. 

*xFeb. 3-4—National Conference on Progress 
and Trends in Chemical and Petroleum 
Instrumentation, presented by the Chemical 
and Petroleum Division and Wilmington 
ISA. Contact Carl Sanders, E.I. duPont 
deNemours & Co., Inc., Louviers Bldg., 
Wilmington 98, Del. 


MARCH 1958 
*%March 11-13—Eighth Annual Conference on 
Instrumentation in the Iron and Steel In- 
dustry, sponsored by the Pittsburgh Sec- 
tion at the Roosevelt Hotel, Pittsburgh, Pa. 
*%March 17-21—Nuclear Congress, International 
Amphitheater, Chicago. John A. 
Dever, ISA Program Chairman, Minnea- 
polis-Honeywell Regulator Co., 707 W. 
Range St., Philadelphia 20, Pa. 


APRIL 1958 

* April 1—Tenth Annual New Jersey Sympo- 
sium on Control Systems Engineering, to 
be held in Newark, N. J., sponsored by 
the New Jersey Section of ISA. 

xApril 2-4—ASME-IRD Conference on Self- 
Optimizing Control, ISA Feedback Con- 
trol Systems Division cooperating. To be 
held in Newark, Del. Contact W. E. 
Vannah, McGraw-Hill, 330 W. 42nd St., 
New York, N. Y. 


MAY 1958 

%May 12-14—Instrument Methods of Analysis, 
Houston, Texas, by the ISA Analysis In- 
strumentation Division and the Houston 
Section. 

%May 21-23—Instrument & Automatic Con- 
trol of Power Systems—Today & Tomor- 
row, by the ISA Power Division and the 
New York Section. 

*%May 4-7—Fourth National Flight Test Sym- 
posium, sponsored by ISA at the Park 
Sheraton Hotel, New York City. Con- 
tact Ralph H. Tripp, Grumman Aircraft 
Engineering Corp., Bethpage, L. I., New 
York. 


JUNE 1958 


*Jane—Summer Meeting, Society of Automo- 
tive Engineers, ISA Transportation Div. 
participating. Contact Car] Canfield, Borg- 
Warner Corp., Spring Division, Bellewood, 
Ml. 

*%June 2-4—1958 National Telemetering Con- 
ference, Lord Baltimore Hotel, Baltimore, 
Md., co-sponsored by ISA. Contact G. M. 
Thynell, Applied Physics Laberatory, 
Johns Hopkins University, 8621 Georgia 
Ave., Silver Spring, Md. 


SEPTEMBER 1958 
*Sept. 15-19—Thirteenth Annual ISA Instru- 
ment-Automation Conference and Exhibit 
sponsored by the ISA Technical Dept., in 
hiladelphia, Pa. 
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